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1. INTRODUCTION 


1.1. GENERAL 


The Supervisory Control program is the component of the UNIVAC 9400 Operating 
System that operates with problem programs to provide the central control necessary 
for optimum utilization of the system hardware and software complex. The Supervisor, 
together with Job Control, constitute the software executive system. 


The services provided by the executive system permit the user to define the work to 

be done and programs to be executed. The major unit of work in the UNIVAC 9400 System 
is a job. Each job can be divided into serially executed job steps (that is, individual 
programs executed in the sequence described in the job control stream), Each job step, 
in turn, can be subdivided into program phases, which are the smallest single units that 
can be loaded and executed. Data and programs to be processed are introduced to the 
UNIVAC 9400 System as jobs, with each job step defined by its own control information 
in the job stream. 


This manual describes the Supervisor provided for disc, tape, and disc/tape systems. 

It includes descriptions of the Supervisor structure and the programmed services pro- 
vided by the Supervisor, including detailed explanations of the physical Input/Output 
Control System (IOCS), macro instructions available to the programmer, and operator 
communications facilities. Knowledge of the UNIVAC 9400 System Description, UP-7566 
(current version), is helpful in the use of this manual. 


1.2. MACRO INSTRUCTION FORMAT 


The Supervisor uses both declarative and imperative macro instructions. Declarative 

macro instructions (CCB and PIOCB) cause the generation of nonexecutable code sequences 
in the problem program. These macro instructions are used to allocate areas in main 

storage that will contain control information for the channel scheduler when the problem 
program is executed (see Section 4). 


The remainder of the macro instructions are imperative, in that they cause the generation 
of executable code sequences in the problem program. These code sequences are the 
interface between the problem program and the Supervisor. Imperative macro instructions 
are used to request services of the Supervisor and direct the operation of the problem 
program. 


The format of all macro instructions is: 







LABEL B OPERATION 6 OPERAND 


[name] VVVY peoegZZZZ 
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A symbolic name can appear in the label field. It can have a maximum of eight characters 
and must begin with an alphabetic character. The appropriate macro name must appear 

in the operation field. When parameters are specified in the operand field of all macro 
instructions (except STDEQU, 1.4), these are positional parameters. Positional parameters 
(as signified by the name) must be written in the specified order in the operand field 

and be separated by commas. When a positional parameter is omitted, the comma must be 
retained to indicate the omission, except in the case of omitted trailing parameters. 
Assembler rules regarding blank columns and continuation must be observed when writing 
macro instructions. 


CONTROL STATEMENT CONVENTIONS 
The conventions used to illustrate macro instructions and operator commands follow: 


@ Capital letters and punctuation marks (except braces, brackets, and ellipses) are 
information that must be coded by the programmer or typed by the operator at the 
console exactly as shown, 


m Lowercase letters and terms represent information that must be supplied by the 
programmer or operator. 


m Information contained within braces represents necessary entries of which one must 
be chosen. 


@ Information contained within brackets represents optional entries that (depending on 
program requirements) are included or omitted. Braces within brackets signify that 
one of the entries must be chosen if that operand is included. 


m An ellipsis (a series of three periods) indicates a variable number of entries. 


m Commas are required when positional parameters are omitted, except for trailing 
positional parameters. 


Typical format for a macro instruction is: 
LABEL b OPERATION t OPERAND 


frase} Cee] fy 


{name] 





The following examples illustrate some of the ways in which this macro instruction is 
coded. 








LABEL OPERAND 





& OPERATIONS 








MS GE, 12,0, iD, IREPLY) » pi br pp taper i ti 
MS GE. 13,0, RIE PLY, | pip pi bi pp tii ta 


[map ef ye pee 
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NOTE: The last two examples illustrate the use of special register notation as 


described in 1.3.2. 


Three important considerations should be noted when writing macro instructions: 


w Positional parameters are separated by a comma. When a positional parameter is 


omitted, the comma must be specified to indicate the omission. Trailing commas are 
not required. 


a There must not be any intervening blanks between positional parameters. 


@ Column 15 on the coding form is usually blank. However, when the macro instruction 


1.3.1. 


operation code is six characters in length, column 15 must contain the last character 
of the operation code, and column 16 must be blank. 


R and S Type Macro Instructions 


The Supervisor imperative macro instructions are either R or S type. An R type 
(register) macro instruction is used when none, one, or two parameters are passed 

to the Supervisor. The first parameter is passed in register 1. The second parameter, 

if any, is passed in register 0. An S type (storage) macro instruction is used when three 
or more parameters are passed to the Supervisor as a parameter list. The parameter 

list consists of a fullword for each parameter. Each fullword contains the address of 

a parameter to be passed to the Supervisor. The address of the first word of the list 

is passed in register 1. 


1.3.2. Special Register Notation 


1.4, 


The user can preload parameter registers 0 and/or 1 prior to executing a macro 
instruction. When the register option is selected, the designations (0) and/or (1) 
are actually coded signifying the register(s) used by the Supervisor. This is 
known as special register notation, 


STANDARD LABEL CONVENTIONS AND THE STDEQU MACRO INSTRUCTION 


Label conventions have been established for all elements of the UNIVAC 9400 System 
software. By convention, all software labels have no more than eight characters and are 
expressed in the form ee$xxxxx, where the characters ee identify a software element, 
the character $ designates a software label, and the characters xxxxx identify a unique 
item within a software element. 


Certain software labels must be equated to their respective absolute values each time 
a problem program is assembled. The STDEQU macro instruction is provided for this 
purpose, and it must be written immediately following the START assembler ‘directive. 
The following labels are always equated: 
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2 R — registers RO$ to RF$ labels (that is, RO$ is equated to (0), etc.) te ; 
a IC$ — command control block labels 
m SV$ — Supervisor call/interrupt table labels 
a JF$ — file control block labels 
a IB$ — physical I/O control block labels 
m IX$ — extend request block labels 
m JV$ — volume serial number list block labels 
m DI$ — Data Management Define The File labels 
If these are the only labels that are required for the problem program, the format of the 
macro instruction is: 

& OPERATION B OPERAND 

STDEQU 

Parameter: 
G1 — the group 1 labels (previously listed) are equated to the respective values, 
If any other labels are required in addition to those in group 1, these labels can be er 
specified by means of parameters to the STDEQU macro instruction. These parameters ( 


are not positional parameters; therefore they can be written in any order. The format 
of this macro instruction when used to equate all group 1 labels and any other specific 
labels to their respective absolute values is: 






t OPERATION t OPERAND 


[name] STDEQU [HW] [,SB] [,JB] [,JP] (,1P] [,DM] [,Mc] 





Parameters: 


HW -— equate the hardware locations of the Program Status Words, Subchannel Control 
Words, Channel Status Words, Timer Control Word, H registers (that is, equating 
a register designation to a specific hardware location), and RS special purpose 
registers. 


SB — system information block labels are equated. 
JB — job control block labels are equated. 

JP - system error job preamble labels are equated. 
IP — physical unit block labels are equated. 

DM -— all Data Management labels are equated. 


MC — all Message Control labels are equated. 
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If all labels are required for the program, the format of this macro instruction is: 



























de 
6 OPERATION t OPERAND 
STDEQU 
No parameters are required for this form of the STDEQU macro instruction. 
A sample of the program code generated by the STDEQU macro instruction is provided 
in Appendix A. 
Example: 
LABEL 6 OPERATION & OPERAND 6 
NY 
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2. FEATURES 


GENERAL 


The Supervisor, as implemented in UNIVAC 9400 Systems, provides efficient, flexible, 
and centralized control of all activities in order to meet the requirements of a wide 
range of user applications. Capabilities are provided that are consistent with small to 
medium sized disc, tape, or disc/tape-oriented computing systems. The Supervisor 
provides an interface between the program and the computing system. Environmental 
control problems are handled directly and promptly with as little internal bookkeeping 
as necessary while ensuring the integrity of the computing system. 


MODULARITY 


Functional modularity is emphasized in the design of the Supervisor to ensure its 
adaptability to a wide range of data processing activities. The user tailors the 
Supervisor to accommodate particular applications and provide specific capabilities 
by parametric selection and specification of the various functional modules at system 
generation time. 


MULTIPROGRAMMING 


The Supervisor permits concurrent processing of user programs with system functions. 
In disc-oriented systems, a Supervisor can be generated to control from one to five 
problem programs being executed concurrently in the computing system. In tape-oriented 
systems, a Supervisor can be generated to control one or more symbiont programs in 
addition to the execution of one problem program. Many Supervisor functions in both 
disc-oriented and tape-oriented systems are designed as autonomous activities cap- 
able of being executed as independent programs. 


The multiprogramming technique employed in this system involves the distribution of 
processing time to programs based on program priorities, time allocation, and input/output 
utilization. 


Program synchronization is accomplished through the combined operation of the interrupt 
handlers and the program switching routine, and is controlled by time allocation with the 
facilities provided by the unique seven-level interrupt structure of the UNIVAC 9400 
System. Thus, the Supervisor provides the user with efficient and equitable distribution 
of processing time to problem programs. 
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Program Priority 


Five program priorities are provided by the Supervisor. Three of these program 
ptiorities are intended for the following types of user programs: 


m Problem Program Priority Level 1 — Message Control program 


The highest priority level available to the user is intended for the time-critical 
Message Control program required by a system involved in data communications 
processing. Essentially, this program is an extension to the Supervisor, and is 
provided as an element of the software package in the form of procedure definitions 
(Procs). Parametrically defined by the user to suit his data communications 
applications, the Procs are loaded into the system by Job Control. 


m Problem Program Priority Level 2 — Batch programs with high input/output 
utilization 


Batch-type programs involving frequent input/output utilization are assigned 

the second level of user priority. Symbiont programs, executed under control of 
the tape operating system, may be assigned to this program priority. In tape 
systems, it is suggested that the problem program be assigned to problem program 
priority three, even though it may be considered a batch program. However, this 
is not a requirement since programs on a given priority level are cycled by means 
of time allocation. 


m Problem Program Priority Level 3 — Batch programs with low input/output 
utilization 


Computational type user programs with low input/output utilization are assigned 
the lowest user priority level. In tape systems, the problem program can be, and 
usually is, assigned to this program priority level. 


The user can designate priority levels in the job control stream by specifying level 
1, 2, or 3 according to the known requirements of the problem programs. Actually, 
there are no restrictions on user-priority levels 2 and 3. The user’s own expe- 
rience in program mixing determines the particular assignment of these two 

priority levels. 


Time Allocation 


Time allocation involves the distribution of processing time in short intervals, 
which prevents the unauthorized domination of the computing system by a single 
program and provides a means by which each problem program can make full use 
of the processing power of the computer. 


Time allocation is an effective and efficient method of controlling a multiprogramming 
environment. Since the timer is a standard feature of the UNIVAC 9400 System hardware, 
time allocation is a standard functional component of the resident portion of the 
Supervisor. 
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Input/Output Utilization 


Macro instructions are provided to synchronize programs with the physical input/output 
control system of the Supervisor. The user can issue input/output requests to the 
system and continue processing during their execution. When the program reaches a 
point where processing cannot logically continue until the completion of input/output 
requests, the user can elect to suspend his processing until the completion of a 
specific request, of all outstanding requests, or any one of several outstanding 
requests. 


2.4. SYSTEM RESIDENT STORAGE 


The availability of auxiliary storage for use by the operating system increases the 
processing power of the UNIVAC 9400 System. As a result, the functional constituent 
routines of the Supervisor are categorized as follows: 


@ Resident Routines 


This category comprises those routines frequently used or so intrinsic to the 
Supervisor as to require permanent residence in main storage. This group of 
routines is referred to as the main storage resident portion of the Supervisor. 


Transient Routines 


This category comprises those routines not frequently used, which are kept on the 
system resident auxiliary storage. These transient routines are loaded into main 
storage only when needed and are executed in special main storage transient 
areas reserved for the operating system. When needed, a transient routine is 
located and read from the system resident auxiliary storage device into a main 
storage transient area and is executed as an extension of the requesting program. 


The user can select particular transient routines at system generation time for 
inclusion in the main storage resident portion of the Supervisor. This permits the 
user to increase operating efficiency in accordance with program response require- 
ments, size of available main storage, and frequency of use of certain supervisory 
facilities. 
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3S. STORAGE ALLOCATION AND 
SUPERVISOR STRUCTURE 


GENERAL 


Routines that are intrinsic parts of the Supervisor reside in main storage. A minimum 

of 12K bytes are required for the Supervisor. However, the exact size of the main storage 
resident Supervisor at a particular installation depends on the software options selected 
by the user at system generation time. The entire Supervisor, including main storage 
resident routines, is stored on auxiliary storage units, which can be either magnetic 
tapes or disc packs. The contents of main storage and auxiliary storage are shown in 
Figure 3-1. 


The resident Supervisor consists of the following: 
w Low order storage (fixed storage assignments) 
w System environmental control storage area 

aw System control routines storage area 


m Transient area 
Figure 3—2 is a detailed illustration of main storage contents. 


The following elements of the UNIVAC 9400 Operating System reside in auxiliary 
storage: 


@ Initial Program Loader 

gw Entire Supervisor 

m Job Control 

w System Transient Routines 

m Language Processors 

w Program Libraries (Source and Object Code) 
@ Scratch Area (Disc Systems Only) 

m Execution Area (Disc Systems Only) 


u Job File (Disc Systems Only) 
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| MAIN STORAGE CONTENTS 


AUXILIARY STORAGE CONTENTS 
















LOW-ORDER ASSIGNMENT 


COMMUNICATIONS (If Provided)* 





RESIDENT SUPERVISOR 






TAPE SYSTEM 


oof wn 









Initial Program Loader 
Supervisor 

Job Control 

Transient Routines 
Language Processors 


Program Library 
(Source and Object Code) 








PROBLEM PROGRAMS) 








Se eee ai 


*Supervisor occupies this area if com- 
munications are not provided 


Figure 3-1. Main Storage and Auxiliary Storage Contents 





Q 
i 


DISC SYSTEM 


~~ 


na on fF W NH 












Initial Program Loader 
Supervisor 

Job Control 

Transient Routines 
Language Processors 


Program Library 
(Source and Object Code) 


Scratch Area 
Execution Area 
Job File 





aa, 


















UP-7689 UNIVAC 9400 SUPERVISOR 





SECTION: 








LOW ORDER STORAGE 
(FIXED STORAGE 
ASSIGNMENTS) 


REGISTERS, PROGRAM STATUS WORD STORAGE, ETC. 





MPX. CHANNEL NONSHARED SCW’s IN COMMUNICATIONS 
SYSTEMS (OR BEGINNING OF SUPERVISOR) 





ERROR JOB PREAMBLE 





SYSTEM ENVIRON- a = 
MENTAL CONTROL 
STORAGE AREA Sa SS Se 











MINIMUM ee 
OF 12K 
BYTES ee 


SYSTEM CONTROL 
ROUTINES STORAGE a re 
AREA TRANSIENT SCHEDULER 


TIMER SERVICES 


USER ISLAND CODE MANAGEMENT 










OPERATOR COMMUNICATIONS CONTROL (MAY BE LOCATED 
ON AUXILIARY STORAGE) 
















OPTIONAL RESIDENT ROUTINES* 


TRANSIENT AREA PREAMBLE 
TRANSIENT AREA rE a a 
TRANSIENT PROCESSING AREA 








OPTIONAL 
TRANSIENT AREA 


TRANSIENT AREA PREAMBLE 


TRANSIENT PROCESSING AREA 





ALLOCATED TO PROBLEM PROGRAMS BY JOB CONTROL 
PROBLEM PROGRAM(S) L (MINIMUM-SIZED ALLOCATION IS 8K BYTES CONTIGUOUS 


aT ee) | 


*User selected routines to be included in the main storage resident portion of the Supervisor (not included 
in minimum of 12K bytes). 


Figure 3~—2. Main Storage Contents 
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LOW ORDER MAIN STORAGE 


The first 512 byte locations are reserved for special uses such as the Supervisor 
general registers, problem program registers, old Program Status Words, new Program 
Status Words, and Subchannel Control Words for the shared multiplexer channel. Refer 
to UNIVAC 9400 Assembler/Central Processor Unit Programmer Reference, UP-7600 
(current version), for a detailed description of this area. 


With the presence of communications capability, requiring one or more nonshared 
multiplexer subchannels, the size of low order storage is increased to 1024 bytes. 

The second group of 512 bytes is used to store the Subchannel Control Words for the 
nonshared multiplexer subchannels; otherwise, the beginning of the System Environmental 
Control Storage Area occupies these locations. This low order storage area of either 

512 or 1024 bytes is referred to as fixed storage assignments. 


SYSTEM ENVIRONMENTAL CONTROL STORAGE AREA 


This area contains system control blocks, lists, and tables for storage of environmental 
descriptive and status information. This information is generated at system generation 
time and is dynamically altered as required by functions of Job Control and the Super- 
visor. The contents of this area are described in the following paragraphs. 


Error Job Preamble 


The error job preamble is a 512-byte area required by the system error job (that is, 
the system error recovery program) to allow it to run as a separate program on the 
switch list. The purpose of the preamble is to provide storage area for environmental a 
information about the program. The preamble is always aligned on a doubleword 
boundary. 


The error job preamble structure is identical to preambles used with all problem 
programs. (The error job preamble is constructed at system generation time; whereas, 
problem program preambles are constructed by Job Control when the programs are 
prepared for execution in the system.) Fields within job preambles are identified by 
standard system labels, which are defined in the STDEQU macro instruction. By 
convention, all labels are a maximum of eight characters in length and are expressed 
in the form JP$xxxxx, where the characters JP$ identify a preamble reference, and 
the characters xxxxx identify fields within preambles. Field labels, and brief 
descriptions of their contents, are given in Table 3~1. 
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SECTION: 









CLASSIFICATION LABEL 





Job Identification JIP$NJB 





JP$NJB+2 






JP$jJNM 



















BOUNDARY 
ALIGNMENT 


fullword 


halfword 







FIELD 
LENGTH 
(BYTES) 





LABEL DESCRIPTION 








(2 EBCDIC characters) 


























Console Buffer JP$SBA fullword 1 Buffer length 

(OPR Macro 

Instruction) JP$SBA+1 3 _| Address of OPR buffer 

Problem Register JP$SA fullword 4 Register 0 (RO$) save area 

Save Area 
JP$SA+4 4 Register 1 (R1$) save area 
JP$SA+8 4 Register 2 (R2$) save area 
JP$SA+12 4 Register 3 (R3$) save area 
JP$SA+16 4 Register 4 (R4$) save area 
JP$SA+20 4 Register 5 (R5$) save area 
JP$SA+24 4 Register 6 (R6$) save area 
JP$SA+28 4 Register 7 (R7$) save area 
JP$SA+32 4 Register 8 (R8$) save area 
JP$SA+36 4 Register 9 (R9$) save area 
JP$SA+40 4 Register 10 (RA$) save area 
JP$SA+44 4 Register 11 (RB$) save area 
JP$SA+48 4 Register 12 (RC$) save area 
JP$SA+52 4 Register 13 (RD$) save area 
JP$SA+56 4 Register 14 (RE$) save area 
JP$SA+60 4 Register 15 (RF$) save area 

Input/Output JP$IOQ fullword 8 Multiplexer subchannel 0 

Queue Pointers 
JIP$IOQ+8 8 Multiplexer subchannel 1 
JIP$IOQ+16 8 Multiplexer subchannel 2 
JP$10Q+24 8 Multiplexer subchannel 3 
JP$1O0Q+32 8 Multiplexer subchannel 4 
JIP$i0Q+40 8 Multiplexer subchannel 5 
JP$IOQ+48 8 Multiplexer subchannel 6 
JP$lOQ+56 8 Multiplexer subchannel 7 

~ JP$10Q+64 8 Selector channel 1 

JP$IOQ+72 8 Selector channel 2 





ee] 





Table 3-1. 


Job Preamble Standard Labels 
(Part I of 3) 











Address of associated job control block 


Assigned job number — 10 through 99 





Eight-character job name (in EBCDIC) 
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CLASSIFICATION 


Shared Command 
Control Block 


Job Communication 
Region and UPSI 


Software/Hardware 
Error Code 


User Istand Code 
Information 
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BOUNDARY 
ALIGNMENT 


FIELD 
LENGTH 


(BYTES) 


JP$CCB fullword 


JP$UCR fullword 


JPS$USI 


halfw ord 


fullword 


JP$USR fullword 


JP$USR+4 


JP$USR+5 


JP$USR+8 


JP$USR+12 


JIP$USR+16 


3 


SECTION: 


LABEL DESCRIPTION 


Command control block for OPR, LOAD, 
FETCH, RDFCB and GETCS service 
requests 


Communication region storage area 
user block 


User program switch indicator 
Error code — routine identifier 
Error code — type of error 


Last four bytes of program status word 
at time of error 


Address of interrupt — program check 
Indicator: 


if bit 0 is set to 1 — indicates an 
outstanding request for the user 
program check island code subroutine 


if bit 1 is set to 0 — user program 
check island code subroutine can be 
executed 


if bit 1 is set to 1 — user program 
check island code subroutine cannot 
be executed (the user has not provided 
an island code subroutine or, if pro- 
vided, the subroutine is in process of 
execution). 


Address of user program check island 
code subroutine 


Address of 72-byte save area — user 
program check island code subroutine 


Address of interrupt — interval timer 
Indicator: 


X'00' — user interval timer island 
code subroutine can be executed 


X'40' — user interval timer island 
code subroutine cannot be executed. (The 
user has not provided an island code 
subroutine or, if provided, the sub- 
routine is in process of execution.) 


Address of user interval timer istand 
code subroutine 


Address of 72-byte save area — user 
interval timer island code subroutine 





Table 3—1. Job Preamble Standard Labels 


(Part 2 of 3) 
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SECTION: 





























gees 
, BOUNDARY FIELD 
_— CLASSIFICATION LABEL ALIGNMENT | LENGTH LABEL DESCRIPTION 
(BYTES) 
User Island Code JP$USR+24 4 Address of interrupt — operator communi- 
Information (Cont.) cations unsolicited message 

JIP$USR+28 1 Indicator: 

X'00' — user operator communications 
island code subroutine can be executed. 
X'40' — user operator communications 
island code subroutine cannot be 
executed (the user has not provided an 
island code subroutine or, if provided, 

the subroutine is in process of execution). 

JIP$USR+29 3 Address of user operator communications 
island code subroutine 

JIP$USR+32 4 Address of 72-byte save area — the 
user operator communications island 
code subroutine 

JP$UBA fullword 1 Length of user interrupt buffer area for 
unsolicited messages entered at the 
console (1 to 64 in binary). 

If bit 0 is set to 1 — indicates that the 
input buffer is in use (this indicator is 
} reset to 0 by the EXIT macro instruction). 
ee 
If bit 0 is set to 0 — Indicates that the 
unsolicited input message buffer is 
available for use. 

JP$UBA+1 3 Address of user input buffer for 
unsolicited messages entered at the 
console 

Problem Job Main JP$PAD fullword 4 Address of last byte in extent area 
Storage Assignments 

JP$PAD+4 4 Address of first byte of phase area 

JP$PAD+8 4 Address of last byte of phase area 

JP$PAD+12 4 Address of last byte of job partition 

Job Time JP$TME fullword 4 User specified job time limit (milli- 
Accounting seconds in binary) ; 

JP$TME+4 4 Accumulated processing time used 

(milliseconds in binary) 
Dates JPS$DTE halfword 8 User date (in EBCDIC) 

JP$DTE+8 6 Data Management date in the form 
Byyddd (in EBCDIC) 

JP$DTE+14 4 Data Management date in the form 
Oydd (discontinuous binary) 

Ne 


Table 3-1. Job Preamble Standard Labels 
(Part 3 of 3) 
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SECTION: 


Supervisor Call Interrupt Table 


The supervisor call interrupt table is a list of addresses of all supervisor functions 
that can be accessed through the execution of an SVC instruction. The supervisor 
call interrupt table can range from 64 to 256 halfword entries. Thus, the size of this 
table ranges between 128 and 512 bytes. 


When an SVC instruction is executed, the SVC code supplied by the programmer is 
used to locate an entry within the supervisor call interrupt table. The located entry 
contains the address of either a supervisor routine for a particular function or the 
transient scheduler routine. If the entry is the address of a supervisor routine for a 
particular function, control is transferred to that routine to perform its function. If 
the entry is the address of the transient scheduler, control is transferred to that 
routine which retrieves the SVC number from the old SVC Program Status Word to 
determine the particular transient routine being requested. 


Entries in the table are identified by standard system labels; these labels are 
defined in the STDEQU macro instruction. By convention, all labels are a maximum 
of eight characters in length and are expressed in the form SV$xxxxx, where the 
characters SV$ identify SVC labels, and the characters xxxxx identify functions. 
The labels of the entries and a brief description of each function are provided in 
Table 3—2. 


() 
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CLASSIFICATION 


Supervisor — 
Physical 
Input/Output 
Control System 


SV$XP 
SV$XPC 


? 


SV$X PT 


SV$WT 


SV$WTA 


SV$MRK 


SV$YLD 


SV$RFB 


SV$SWP 


SV$FRE 
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BOUNDARY 
ALIGNMENT 


FIELD 
LENGTH 


(BYTES) 


halfword 





Supervisor — 
Program Loading 


Supervisor — 
Timer Services 


SV$FET 


SV$LD 


SV$LDI 


SV$LDX 


SV$LDA 


SV$GTM 


SV$GTS 


SV$STW 


SV$STC 


halfword 


halfword 
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SECTION: 


LABEL DESCRIPTION 
Execute channel program —EXCP macro 
instruction 


Conditional execute channel program — 
EXCP macro instruction 


Position tape — EXCP macro instruction 


Wait on a single input/output order — 
WAIT macro instruction 


Wait on all input/output orders — WAIT 
macro instruction 


Mark command control block — MARK 
macro instruction 


Yield program control — YIELD macro 
instruction 


Locate and read file control block — 
RDFCB macro instruction 


Swap physical unit block addresses — 
SWAP macro instruction 


Free physical device(s) — FREE macro 
instruction 


Fetch program phase — FETCH macro 
instruction 


Load program (absolute and relocatable) — 
LOAD macro instruction 


Load index — LOAD macro instruction 


Load exit (tape systems only) 


Load program (load alternate) - LOAD 
macro instruction 


Get time of day (the time in milliseconds 
represented in binary) - GETIME macro 
instruction 


Get time of day (hours and minutes repre- 
sented in pack decimal) ~ GETIME macro 
instruction 


Set software interval timer and retain 
program contro! — SETIME macro instruc- 
tion 


Set software interval timer and relinquish 
program control — SETIME macro instruction 


Cancel previous set time request — 
SETIME macro instruction 





Table 3-2. Supervisor Call Interrupt Standard Labels 


(Part 1 of 3) 
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FIELD 
LENGTH 
(BY TES) 





BOUNDARY 
ALIGNMENT 


halfword 


halfword 





CLASSIFICATION LABEL DESCRIPTION 





SV$SPC 





Supervisor — 
User Island 
Code Information 


Define user program check island code 
subroutine — STXIT macro instruction 









SV$SIT 
















Define user interval timer island code 
subroutine — STXIT macro instruction 





SV$SOC Define user operator communications 
island code subroutine — STXIT macro 


instruction 





SV$EPC Exit from user program check island 
code subroutine — EXIT macro instruc- 


tion 





SV$EIT Exit from user interval timer island 


code subroutine — EXIT macro instruction 
SV$EOC Exit from user operator communications 
is!and code subroutine — EXIT macro 

instruction 





SV$GSB 





Supervisor — 
Information 
Control 


Get base address of systems information 
block — GETADR macro instruction 









SV$GJB Get base address of job contro! block — 


GETADR macro instruction 






SV$GJP Get base address of job preamble — 


GETADR macro instruction 















Get contents of job communication 
region — GETCOM macro instruction 


SV$GCR 





SV$PCR 





Put data in job communication region — 
PUTCOM macro instruction 





























SV$GCS 


SV$OP halfword 2 
SV$OPR 2 


Table 3~2. Supervisor Call Interrupt Standard Labels 
(Part 2 of 3) 


Get next statement(s) from job control 
stream — GETCS macro instruction 





Supervisor — 
Console Output 
Message Control 


Display message at system console — 
OPR macro instruction 


Display message at system console 
and wait for reply — OPR macro 
instruction 
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Data Management — 
Data File Access 
Control 


Data Management — 
Direct Access 
Space Management 


or CLASSIFICATION 
Supervisor — SV$GVA 
Direct Access 
Temporary Storage 
SV$GVS 
SV$TKA 
SV$TKS 
SV$QRY 
Supervisor — SV$CPT 
Checkpoint Program 
Supervisor — SV$SNP 
Main Storage Dump 
Job Contro! — SV$EOJ 
Program 
Termination 
SV$CAN 
‘ SV$DMP 


SV$OPN 
SV$CLS 


SV$LBR 


SV$FEV 


SV$ALL 


SV$SCR 


SV$RNM 


SV$OBT 





BOUNDARY 
ALIGNMENT 


halfword 


halfword 


halfword 


halfword 


halfword 





FIELD 
LENGTH 


(BYTES) 
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SECTION: 





LABEL DESCRIPTION 
Give cylinder(s) from unallocated disc 
storage — GIVE macro instruction 


Give specific cylinder(s) from unallocated 
disc storage — GIVE macro instruction 


Take (return) cylinder(s) to unallocated 
disc storage — TAKE macro instruction 


Take (return) specific cylinder(s) to 
unallocated disc storage — TAKE macro 
instruction 


Query contents of unallocated disc 
storage index — QUERY macro instruction 


Checkpoint program — CHKPT macro 
instruction 


Snap display of main storage — SNAP 
macro instruction 


Terminate job step — EOJ macro instruc- 
tion 


Cancel job — CANCEL macro instruction 


Dump main storage and terminate job 
step — DUMP macro instruction 


Open file — OPEN macro instruction 
Close file — CLOSE macro instruction 


User label return — LBRET macro 
instruction 


Force end of volume — FEQV macro 
instruction 





hal fword 








Allocate space on direct access volume — 
ALLOC macro instruction 


Scratch (release) space on direct access 
volume — SCRTCH macro instruction 


Rename file on direct access volume — 
RENAME macro instruction 


Obtain (locate) file on direct access 
volume — OBTAIN macro instruction 





Table 3-2. Supervisor Call Interrupt Standard Labels 


(Part 3 of 3) 
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SECTION: PAGE: 


3.3.3. Job Control Blocks 


A Job Control Block (JCB) is used in conjunction with a job preamble for the 
storage of control information relating to a particular job. Job control blocks are 
constructed at system generation time and always exist in main storage whether 
they are unused or are being used to identify active programs. The number of JCB’s 
ranges from 4 to 13, depending upon user selections at system generation time. The 
exact number is determined as follows: 


@ One JCB is required for each transient area (1 to 6) generated at system generation 
time. 


m One JCB is required by the Supervisor for operator communications. 
m One JCB is required for the system error job. 


m One JCB is required for each user job (1 to 5). 


Fields within JCB’s are identified by standard system labels; these labels are 

defined in the STDEQU macro instruction. By convention, all labels are a maximum 

of eight characters in length and are expressed in the form JB$xxxxx, where the 
characters JB$ identify JCB labels and the characters xxxxx identify fields within 
JCB’s. Field labels and brief descriptions of their contents are provided in Table 3-3. 


FIELD 
BOUNDARY LENGTH 
CLASSIFICATION ALIGNMENT (BYTES) LABEL DESCRIPTION 


Job Control JB$LNK Halfword Absolute address of next job control 
Block Link Address block (if any) if chained on a single 
priority level 


Software Timer JB$CLK Halfword Address of a particular timer interrupt 
Alarm servicing routine 





JB$CLK+2 Fullword Alarm Clock: 


Bit 0, always 0 
Bit 1, 0 = software timer alarm active 
1 = software timer alarm inactive 
Bits 3 through 31, Time of expiration 
(millisecond time of day at which 
time the requested time interval 
will expire) 


Program Status JB$PSW Doubieword Program Status Word Storage (provides 
Word storage space for the job’s PSW during 
interrupt processing and job switching) 





Table 3-3. Job Control Block Standard Labels 
(Part 1 of 2) 
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Job 
Synchronization 
Control 


Job 
Identification 


CLASSIFICATION 






















JB$SYN 


JB$10C 


JB$JBN 


JB$PRE 
JB$SL 
JB$LR 
JB$SVC 


JB$SVC+1 


JBSTME 


JB$SYN+1 
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BOUNDARY 
ALIGNMENT 


Halfword 


Halfword 


Fullword 


Halfword 


Halfword 


Halfword 


Halfword 









SECTION: 









LABEL DESCRIPTION 





Job permit byte: 





Bit 0, 1 = program check island code 
outstanding 

Bit 1, 1 = timer island code 

outstanding 

unsolicited operator 

communications island code 

outstanding 


Bit 3, 1 = input/output complete on 


Bit2, 1 


WAIT 

Bit 4, 1 = input/output complete on 
MARK 

Bit 5, 1 = resume 


Bit 6, 1 


a. OPR reply received 
b. SETIME WAIT expired 
Bit 7, 1 = counter for input/output 

orders outstanding is 0 










Job inhibit byte: 


Bits 0, 1, and 2 are always 0 
Bit 3, 1 = WAIT on input/output 





issued 

Bit 4, 1= YIELD on input/output 
issued 

Bit 5, 1 = Suspend 

Bit 6,1 = a. OPR reply requested 


b. SETIME WAIT issued 
Bit 7,1=WAIT ALL issued 





Count of input/output orders outstanding 
(in binary) 


Job number (EBCDIC) (range 10 to 99) 


Address of associated job preamble 
Address of switch list entry (priority level) 
Limits register setting 

Transient request identifier 

X'FF' = no request outstanding 

X'FO' = requested transient in process 


X'00' = request outstanding (queued) 


Remaining time on current time allocation 





Table 3~3. Job Contro! Block Standard Labels 


(Part 2 of 2) 
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3 PAGE: 14 


SECTION: 






3.3.4. Physical Unit Blocks J 


A Physical Unit Block (PUB) is used for storage of device characteristics, identifying 
status, and control information relating to a particular onsite peripheral device. One 
PUB is generated for each device at system generation time. For example, a computer 
system comprising a system console, card reader, card punch, line printer, two disc 
units, and four magnetic tape units would be described by ten PUB’s. Status indicators 
located in the PUB are initialized at system generation time and altered as a result of 
commands entered at the system console, by physical IOCS, by Job Control, or by the 
system error job. The PUB is always aligned on a fullword boundary. 


Fields within PUB’s are identified by standard system labels; these labels are defined 
in the STDEQU macro instruction. By convention, all labels are a maximum of eight 
characters in length and are expressed in the form IP$xxxxx, where the characters 

IP$ identify PUB labels and the characters xxxxx identify fields within PUB’s. Field 
labels and brief descriptions of their contents are given in Table 3—4. 
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QQ 

CLASSIFICATION 
Allocation 
Control 

No 
Device 
Identification 

QAY 
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IP$ALC 


IP$ALC+1 


IP$MDE 


IP$MDE+1 


BOUNDARY 


ALIGNMENT 


Fullword 


Halfword 








IP$DC 


IP$DC+1 


Fullword 






SECTION: 


LABEL DESCRIPTION 


Bit 0, 0 = device is nonsharable 
1 = device is sharable 


Bit 1, Reserved for Supervisor 
Bit 2, Lockout indicator for disc 


Space management 


The following bits (bits 3 through 7) 
indicate device allocation for the 
duration of job steps: 


Bit 3, 1 = device is allocated to user 
job control block number 5. 


Bit 4, 1 = device is allocated to user 
job control block number 4. 


Bit 5, 1 = device is allocated to user 
job control block number 3. 


Bit 6, 1 = device is allocated to user 
job control block number 2. 


Bit 7, 1 = device is allocated to user 
job control block number 1. 


Bits 0,1, and 2 are reserved for the 
system 


The following bits (bits 3 through 7) 
indicate device allocation for the 
duration of a job: 


Bit 3, 1 = device is allocated to user 
job control block number 5. 


Bit 4, 1 = device is allocated to user 
job control block number 4. 


Bit 5, 1 = device is allocated to user 
job control block number 3. 


Bit 6, 1 = device is allocated to user 
job contro! block number 2. 


Bit 7, 1 = device is allocated to user 
job control block number 1. 


Active mode 


Initial mode (set at system generation 
time) 


Device type code (binary) 


External device identification (EBCDIC) 





Table 3—4, Physical Unit Block Standard Labels 
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FIELD 
LENGTH 
(BYTES) 


BOUNDARY 
ALIGNMENT 


CLASSIFICATION 


Alternate Device IP$ALT Halfword 
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SECTION: 


LABEL DESCRIPTION 


Absolute address of physical unit block 
for alternate device. This field is set to 
binary zeroes when no alternate device 

is specified. 











Device Status Halfword 


IP$EC Fullword 


IP$CLK Fullword 
IP$LNK Halfword 
IP$ LNK+2 


IP$SU Fullword 


IP$SU+1 
IP$SU+2 
IP$SU+3 


IP$SU+4 


Table 3-4. Physical Unit Block Standard Labels 


(Part 2 of 2) 





Bit 0, 1 = in use 


Bit 1, 1= down 


Bit 2, 1 = nonsharable 


Bit 3, bypass 


Bit 4, sense 
Bit 5, error on sense 
Bit 6, command reject 
Bit 7, channel end 
Bit 8, unit check 
Bit 9, error message indicator 

Bit 10, 1= attention 

Bit 11, 1= busy % 
Bit 12, 1= position macro 

Bit 13, 1= clock scan 

Bit 14, 1= attention received indicator 
Bit 15, 1= reposition indicator 

Error count (in binary) 

Clock (time of last dispatched order) 


Absolute address of job control block 
(identifies the Job that issued the last 
1/0 command to the device) 


Address of command control block 
(identifies the command contro! block 
for the last dispatched order) 


Channel issued (identifies the 1/0 
channel for last dispatched order) 


Device address 
Cochannel indicator 
Primary channel indicator 


Channel and cochannel 
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SECTION: 


3.3.5. Program Switch List 


The program switch list consists of five priority levels to which programs can be 
assigned. Two of the five levels are used by the operating system and three by 
problem programs. The five priority levels, including the three used by problem 
programs follow: 


m Priority Level 1 — System Error Job 


This is the highest level of priority and is used by the system error job. 


m Priority Level 2 — Communications type programs (Message Control Program) 
This is problem program priority 1. 
m Priority Level 3 — System service routines 


This is the second priority level used by the operating system. 


a Priority Level 4 ~— Batch programs with high input/output utilization 


This is problem program priority 2. In tape systems, symbiont programs are 
usually executed at this level. 


mw Priority Level 5 — Batch programs with low input/output utilization 


This is problem program priority 3. In tape systems, the main program is executed 
at this level. 


17 


The program switch list, illustrated in Figure 3—3, is constructed at system generation 


time. The address stored in the first halfword of each priority level (la through Sa) is 


initially set by Job Control and altered by the timer servicing routine on each expiration 


of a time allocation. The value stored in the halfwords identified (1b through 5b) are 
determined at system generation time and range from 10 to 4000 milliseconds. The 
values in 2b, 4b, and 5b are set by the user; the values in 1b and 3b are set by the 
software. Addresses stored in the fields 1c through 5c are set by physical IOCS. 
Values set in ld through 5d are set by Job Control. 


PRIORITY _ BYTES 
LEVELS 





Figure 3~3. Program Switch List Structure 
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SECTION: PAGE: 


The System Information Block (SIB) provides a central storage area for the control 
status and descriptive information related to the system software. This block is 
constructed at system generation time and is dynamically altered by the Supervisor 
and Job Control. The System Information Block is aligned on a fullword boundary. 


Fields within the SIB are identified by standard system labels; these labels are 
defined in the STDEQU macro instruction. By convention, all labels are a maximum 

of eight characters in length and expressed in the form SB$xxxxx, where the characters 
SB$ identify SIB labels and the characters xxxxx identify fields within the SIB. 

Field labels and brief descriptions of their contents are provided in Table 3-5. 


CLASSIFICATION 


Supervisor 
Identification 


System 
Communication 
Region 


System Dates 


Main Storage- 
Problem Program 
Areas 


Physical Unit 
Blocks 








SB$SPV 
SB$SPV+2 
SBSCHR 


SB$SCR 


SB$SPI 


SB$DTE 


SBSDTE+8 


SB$DTE+14 


SBSPA 


SBSHA 
SB$FRE 


SB$PUB 


SB$PUB+4 


FIELD 
LENGTH 
(BYTES) 


BOUNDARY 
ALIGNMENT 


Fullword 


Fullword 


Fullword 


Halfword 


Fullword 


Fullword 


Fullword 


Fullword 





a 
NY 
LABEL DESCRIPTION 
Supervisor version number (EBCDIC) 
Supervisor revision number (EBCDIC) 
Supervisor characteristics 
System communication region fe 
ed 


System program switch indicator 
User date (in EBCDIC) 


Data Management date in the form Byyddd 
(in EBCDIC) 


Data Management date in the form Oydd 
(discontinuous binary) 


Address of first byte in problem program 
area 


Address of last byte in processor 
Address of first free space element 


Count of physical unit blocks in the 
Supervisor 


Address of first physical unit block 


Table 3-5. System Information Block Standard Labels 


(Part 1 of 3) 
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SECTION: 


LABEL DESCRIPTION 


Count of job control blocks for problem 


Address of first problem program job 


Address of job control block — operator 


Address of job control block — console 











Count of entries in SVC interrupt table 























SBSTA+4 
SB$TA+8 


SB$TA+12 





Ny FIELD 
CLASSIFICATION ee LENGTH 
(BYTES) 
Job Control SBSJCB Fullword Total count of job contro! blocks 
Blocks : 
SBSJCBt4 Address of first job control block 
SBSUJB Fullword 
programs (from 1 to 5) 
SB$UJB+4 
contro! block 
SB$SJB Fullword 
command control 
SM$MJB 
clock control 
Supervisor Call SB$SVC Fullword 
Table 
SB$SVC+4 Address of SVC interrupt table 
Program Switch SB$SWL Fullword Count of priority levels 
List 
SB$SWL+4 Address of program switch list 
Transient Area SB$TA Fullword Count of transient areas 
( Management 
Say 


Address of first transient area 


Count of available transient areas 


Count of outstanding transient requests 





Timer Services 


Logical Unit 
Table 





SB$C LK 


SB$C LK+4 
SB$CLK+8 
SB$C LK+12 


SB$TOD 


SB$TOD+8 


SB$TLM 


SB$LUT 


SB$LUT+4 


Fullword 


Fullword 


Fullword 


Fullword 








Address of job control block — active 
software alarm clock 


Address of primary timer 
Address of alternate timer 
Simulated day clock (in milliseconds) 


Console clock in the form hh:mm (EBCDIC) 


Simulated day clock in the form OOhhhmms 
(packed decimal) 


Job time limit — used when maximum time 
is not submitted on the job control state- 
ment (in milliseconds) 


Count of entries in logical! unit table 








Table 3-5. System Information Block Standard Labels 
(Part 2 of 3) 


Address of logical! unit table 
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SECTION: 


















FIELD 






BOUNDARY 


















































































CLASSIFICATION LABEL ALIGNMENT LENGTH LABEL DESCRIPTION 
(BYTES) 
Temporary Storage SBSOBT Fullword Count of entries in obtain table 
Obtain Table 
SBSOBT+4 Address of obtain table 
Resident Routine SB$INC Fullword Count of entries in resident routine 
Include Table Include table 
SBSINC+4 Address of resident routine include 
table 
System SB$DVC Fullword Address of physical unit block — IPT 
Peripheral device 
Device 
SBSDVC+4 Address of physical unit block — LOG 
device 
SB$DVC+8 Address of physical unit block — LST 
device 
SBS$DVC+12 Address of physical unit block — PCH 
device 
SBSDVC+16 Address of physical unit block — RDR 
device 
SB$DVC+20 Address of physical unit block — RES 
device 
SBSADP Fullword Count of peripheral devices available 
through system adapter 
SBS$AD P+4 Physical unit block address — hardware 
adapter 
SBSDMC Fullword 4 Address of Data Management common 


Data Management 
Common Code 


code 








Table 3—5,. System Information Block Standard Labels 
(Part 3 of 3) 


3.4. SYSTEM CONTROL ROUTINES STORAGE AREA 


The functions of the system control routines are described in the following paragraphs. 


3.4.1. Supervisor Call (SVC) 


The supervisor call interrupt routine is activated when a supervisor call (SVC) 
instruction is executed. The supervisor call is the highest of seven levels of 
interrupt in the system. An eight-bit interrupt code, which is automatically stored 
by the hardware in the old SVC program status word each time a supervisor call 
interrupt occurs, is retrieved and used by the routine to locate an entry in the 
supervisor call interrupt table identifying the requested function. (The supervisor 
call/interrupt table is described in 3.3.2.) Certain macro instructions provided by 
the operating system use the SVC instruction to communicate with the Supervisor. 


C) 
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3.4.2. Physical IOCS 


Activity between the central processor and its peripheral devices is controlled by a 
group of supervisory routines known as the channel scheduler. Channel scheduler 
elements provide I/O queuing, dispatching, posting, and error detecting services. 
Also included in physical IOCS is the system error job which coordinates and con- 
trols peripheral device error recovery. 


3.4.2.1. Channel Scheduler 


The channel scheduler controls all data transfers between main storage and peripher- 
al 1/0 devices. The functional elements of the channel scheduler are: 


w I/O Queuing Routine 


This channel scheduler element links all I/O requests submitted by the program- 
mer to the job’s channel queues. Direct communication with this routine is 
provided by the EXCP physical IOCS macro instruction. Each time an I/O request 
is submitted, a counter is incremented within the user’s job control block indi- 
cating the number of outstanding requests for the job. Programmed checks are 
included in the queuing process to validate all I/O requests. Invalid requests 

are not queued and indicators are set in the associated command control blocks 
indicating the reason. In some instances, the user program check island code sub- 
routine is activated (if one is provided by the user) or the problem program is 
aborted. 


Following the normal queuing process, this routine ascertains the availability 
of the particular channel or channels, and, if a required channel route is 
found to be available, program control is given to the I/O dispatcher routine. 
Program control is normally returned to the requesting program at the point 
immediately following the EXCP macro instruction. 


a I/O Dispatcher Routine 


This routine selects I/O requests from the channel queues according to the 
priority of jobs, constructs the required SIO (Start I/O) commands, and issues 
the I/O orders to the appropriate peripheral device controllers. Program control 
is passed to this routine from either the I/O queuing routine or the I/O interrupt 
servicing and error detecting routine. 


a I/O Interrupt Servicing and Error Detecting Routine 


This element of the channel scheduler handles all hardware I/O interruptions. 









UP-7689 UNIVAC 9400 SUPERVISOR 





SECTION: 3 PAGE: 22 





This involves examining the channel status byte following each I/O interrupt ae: 
to determine its cause. When operations are terminated normally, the associated 
command control block is posted, the job’s channel queue is advanced, and the 
I/O request counter in the job control block is decremented by one. If more I/O 
requests are present in the channel queues, program control is transferred to the 
I/O dispatcher routine. When operations are abnormally terminated, the queue 
element concerned is marked to indicate the error condition, the I/O channel is 
marked temporarily inactive, and the resident control routine of the system 

error job is alerted to the error condition. Program control is always given to 

to the program switcher routine when the time-critical interrupt servicing is 
finished. If the programmer provides his own device error recovery routines, 

the I/O interrupt servicing routine does not alert the system error job when an 
error occurs. Also in this case, the I/O request is marked as completed in error, 
the I/O request counter in the job control block is decremented, and the channel 
queue is advanced as if the I/O order had been completed normally. 


3.4.2.2. System Error Job 


The system error job is a set of routines, some in the main storage resident portion 

of the Supervisor and others in auxiliary storage, which are loaded when needed. 

The control routine is in main storage and exists as an autonomous job complete 

with an associated job control block and job preamble. With each occurrence of an 

error, the I/O channel involved is made temporarily inactive and the control routine 

is alerted to the error condition. The remaining error routines are primarily concerned 

with handling specific error conditions according to device and error type. os 


a Resident Control Routine 


The resident control routine is always assigned to the top priority level of the 
switch list. When in control, it checks all software channel status indicators to 
determine which channels have error conditions pending. If a hardware channel 
error is detected, the routine handles it directly without referencing other cor- 
rective routines. Otherwise, the resident control routine is responsible for 
scheduling appropriate resident or transient corrector routines and transferring 
control to them. 


mw Device Error Recovery Routines 


Each device error recovery routine is designed to handle a specific error con- 
dition by programming techniques (such as rereading tape or disc) or by requesting 
operator intervention and action (such as turning on an offline device). | 


An error condition, which can be corrected by reissuing the input/output order, 

is handled immediately by the device error recovery routine involved. If this 

procedure is successful, the associated command control block is posted, the 

input/output channel concerned is marked as normal, and program control is 

returned to the resident control routine. If the error condition cannot be corrected 

by reissuing the order, or the repetition of the order does not result in successful 

completion, the input/output queue packet is marked as being in error and added 

to the error message queue; then, if the channel itself is not in error, its status 

is set to normal. This allows the input/output dispatcher routine to issue other 

I/O commands from channel queues associated with other jobs and other devices. YS 
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m Error Messages to the Operator 


The control portion of the peripheral device error recovery function issues 
either action- or decision-type messages. Action messages indicate that 
operator assistance is required, while decision messages indicate that an 
operator decision between alternate courses of action is required. 


@ User Options for Device Error Recovery 


The user is permitted to perform his own error recovery at the problem program 
level (see 4.1.1). This option is indicated by specific bit settings in each 
command control block. When the user elects to do this, the control portion of the 
error recovery function is not alerted to device error conditions. Instead, the 
completion and error indicators in the command control block are set and the 
associated channel queue is advanced as if no error had occurred. The user 

is required to test the command control block for this condition, determine the 
necessary corrective meaSures, and accomplish the required error recovery 
procedures. 


The user can choose to accept unrecoverable errors following the normal error recov- 
ery procedure. This is desirable in certain cases depending on the type of error and 
user application. For instance, the problem application may be designed to ignore 
unrecoverable disc read errors rather than to abort the program. Since the accept- 
ance of unrecoverable errors depends on the requirements of the problem program, 
any one of the following options can be elected by the user: 


~— Accept only unique unrecoverable errors, which allows the user to accept a 
certain category of device errors, such as a read error on disc. All errors not 
included in this classification are considered as unacceptable to the program. 


— Accept all unrecoverable errors, which must be handled by the problem pro- 
gram. 


— Accept no unrecoverable errors, regardless of the type. 


If an unrecoverable error is not acceptable to the problem program, the computer 
operator is notified by an error message from the resident control routine. In 

most cases, the operator is given the choice of aborting the program or attempting 
the normal error recovery procedures. 


Program Switcher 


The primary function of this routine is the allocation of central processor time among 
programs loaded in the system. To facilitate this function, programs are categorized 
as follows: 


m Active Programs 


Only the program currently using the central processor unit is in this category. 


m Ready Programs 


Programs in this category are ready to use the central processor. The next active 
program is selected from this category. 
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m Nonready Programs 


Programs in this category are not ready to use the central processor until the 
occurrence of one or more events. Nonready programs are further categorized as 
waiting programs or dormant programs. 


~— Waiting Programs 


Programs in this category cannot use additional central processor time until 
the completion of an event(s) initiated or requested by them; for example, 
outstanding I/O orders, scheduled timer interrupt, etc. 


— Dormant Programs 


Programs in this category cannot use central processor time until the occurrence 
of an event(s) external to them; for example, the occurrence of an I/O error that 
results in the dormant peripheral device error recovery program being made ready. 


3.4.4. Program Check 


3.4.4.1. 


This routine is activated when a program interrupt or software program exception 
occurs in a problem program. 


Program Interrupt 


A program interrupt occurs as a result of any of the following conditions: 


An illegal operation code is detected in the problem program. 
A privileged operation is attempted in the problem program state. 


A main storage write is attempted outside the bounds defined:by the limits 
register. This interrupt can occur only when the optional main storage protection 
feature is installed in the processor. 


Reference to low order main storage in the problem program state; that is, the 
first 512 bytes of main storage. 


Reference to a unit of data where the address is not on the required integral 
boundary. 


Fixed point arithmetic overflow and the carry out of the high order numeric bit 
does not agree with the carry out of the sign bit. 


The result field is exceeded during a decimal arithmetic operation. 


A quotient digit is formed with a nonnumeric hexadecimal value. 
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3.4.4.2. Software Program Exception 


3.4.5. 


A software program exception occurs as a result of certain invalid uses of super- 
visory functions that are detected by the system. When this occurs, the Supervisor 
stores an error code in the program preamble of the program which caused the error. 
If the program in error has specified a program check island code subroutine, pro- 
gram control is transferred to it. In the program check island code subroutine the 
user can interrogate the error code stored in the preamble to determine the cause of 
the error and possible recourses. Program abort procedures are initiated as specified 
by the user at system generation time if the user has not specified a program check 
island code subroutine. Invalid uses of the supervisory functions are explained in 
the following sections of this manual. 


Program Load — Disc Systems 


Problem programs are loaded into main storage by either the absolute program loader 
or the relocating program loader. Communication with these routines is provided by 
the LOAD and FETCH macro instructions described in Section 5. 


The form of program loading to be used for a particular job step is designated by the 
user on the EXEC Job Control statement. Refer to UNIVAC 9400 Job Control for Disc 
Systems Programmers Reference, UP-7585 (current version). 


3.4.5.1. Absolute Program Loader 


Programs to be loaded by the absolute program loader must reside in the execution 
area on the resident direct access storage device. Programs are storéd in the 
execution area in absolute form when the job is prepared for execution by Job 
Control. 


If the user elects to use the absolute program loader when the program to be loaded 
does not exist in the execution area, Job Control retrieves the load module from the 


specified program library, resolves all address constants (making the program absolute), 


and writes the resultant absolute code in the execution area. This procedure occurs 
only between job steps. Loading from this point is the same as previously described. 


Optionally, at system generation time, the user can choose to include selected 
programs in the execution area in absolute form. Programs stored in this manner 
can then be retrieved and loaded into main storage by the absolute program loader 
without involving Job Control. However, programs stored in this form must always 
be assigned to specific main storage areas for execution. This restriction can be 
avoided if the programs are self-relocating. 
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3.4.5.2. Relocating Program Loader 


3.4.6. 


3.4.7. 


Programs to be loaded by the relocating program loader must be in load module 
form and stored in a program library on a direct access storage device. That is, 
each time a LOAD or FETCH macro instruction is executed in reference to a 
program load module in a program library, the relocating loader is retrieved by 

the transient scheduler. When given program control, the relocating loader locates 
the load module in the program library and reads the object code into its own input 
area in the transient storage area, resolves address constants, and then moves the 
absolute object code to the user area. This procedure continues until the entire 
requested load module is loaded into the user area. 


Program Load — Tape Systems 


Programs to be loaded into main storage must reside on magnetic tape in load module 
form. Program loading is accomplished by the relocating program loader, which is 
written on magnetic tape immediately following each load module header record; this 

is automatically accomplished by use of the Linkage Editor. When a LOAD or FETCH 
macro instruction is executed, the program locator locates load modules in the load 
library based on the alphabetical sequence of program names in the header records. 
That is, the program locator first determines whether a requested load module precedes 
or follows the current position of the system tape. If the requested module precedes 
the current position, then either a tape rewind followed by a forward search or a series 
of backward reads is executed to locate the requested module. If it is determined that 
the requested module follows the current position of the system tape, the program 
locator searches forward until the routine is located or the end of the load library is 
detected. 4 


The program locator routine locates the header block for the program to be located 
and reads the relocating program loader into the transient area for execution. The 
transient relocating program loader then reads subsequent object blocks into the 
transient area, resolves address constants, and transfers the resultant absolute 
object code to the user area. Upon completion of this loading sequence, the tran- 
sient relocating loader surrenders program control by a TRLSE macro instruction 
(see Section 5). The transient area is then freed and made available for subsequent 
transient functions. 


Transient Scheduler 


The transient scheduler routine coordinates all activity between calling programs 
and transient routines. Transient routines are self-relocating, stored as absolute 
load modules on the system resident device, and loaded into system transient areas 
of main storage only when needed by the operating system or problem programs. 
Transient routines are considered as logical extensions of the calling programs, 

but are executed at system priority level 3. All transient routines are designed to 
operate within a single main storage transient area provided by the Supervisor. In 
cases where transient routines exceed the size of a transient area, overlay segments 
are retrieved; therefore, the effective size of transient routines is virtually unlimited. 









UP-7689 UNIVAC 9400 SUPERVISOR 





3 





SECTION: PAGE: 27 






The user can select certain transient routines at system generation time for inclusion 


in the main storage resident portion of the Supervisor to reduce the retrieval time and 
thereby increase the efficiency of the system. This may be desirable due to differences 
in the user’s program response requirements, size of available main storage, and fre- 
quency of use of certain supervisory facilities. 


Examples of the type of functions that are performed by transient routines are: 
a Data Management — Open and close files 


g Job Control — Cancel, end of job, and subroutines required when establishing jobs 
in the system. 


mw Supervisor — Checkpoint, certain operator commands, and extensions of supervisory 
functions. 


Communications between problem programs or the operating system and the transient 
scheduler are accomplished by the use of macro instructions. 


3.4.7.1. Disc Systems 


Transient routines in disc systems are stored in a reserved portion of the execution 
area on the system resident direct access device at system generation time so that 
they can be quickly and efficiently located when requested. 


3.4.7.2. Tape Systems 


Na Transient routines in tape systems are stored in the load library on the system 
resident device. Constructing a system resident tape is a function of the UNIVAC 
9400 Librarian. Transient routines are stored in object load module format and may 
be interspersed with other load modules of the operating system and user programs. 
In order to reduce the amount of time required to retrieve transient routines, the 
user may choose to repeat certain ones at strategic places on the system tape. 


As a system convention, the names of all transient routines begin with the character 
$, since it is assumed that the user may desire to repeat the system transient 
functions in a single load library. This convention is established by the UNIVAC 
9400 Librarian and is used to direct the program locator to always search forward 

on the assumption that another copy of the requested routine may be present before 
the end of the program load library is reached. If the end of the program load library 

is reached without having found the requested transient, the system tape is positioned 
to the beginning of the program load library and a forward search is initiated. 


3.4.8. Timer Services 


The millisecond timer is a standard hardware feature of the UNIVAC 9400 Central 
Processor. The timer services routine provides various services by means of this 
timer. Timer services provided by the Supervisor are: ; 
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g Time Allocation 


Time allocation is automatically provided for all programs using the time values 
supplied by the user at system generation time. These time intervals can range 
from 10 to 4000 milliseconds. Each time the program switcher activates a problem 
program, it requests an allotment of processing time from the timer services 
routine. This request results in the setting of a software alarm clock which, when 
expired, causes the program switcher to gain control. If the program does not 
voluntarily surrender control of the central processor before its time interval 
expires, an interrupt is generated and the program switcher routine is given 
program control to determine if another program of equal priority is ready to 
accept program control. 


@ Job Accounting 


The estimated maximum run time for each problem job may be submitted to the 
system on the JOB Job Control statement. If an estimated run time is not sub- 
mitted in this manner, a standard job time limit which is set by the user at 

system generation time is used. When program control is taken from a problem 
program, the timer services routine adds the amount of time used to a time 

counter in the job preamble. The total elapsed processing time is then compared 
to the estimated run time for the job. If the estimated run time has been reached, 

a message is printed at the system console to notify the operator of this condition. 
The operator can then allot more processing time to the job or initiate abort pro- 
cedures. 


a Time of Day 4 


A day clock is simulated by the timer services routine that is accessible to 
problem programs. The millisecond time of day, as a binary integer, or the 
hours and minutes time of day, in packed decimal format, can be retrieved by 
the execution of a GETIME macro instruction (see 5.3.1). In addition to these 
services, the hours and minutes time of day is also maintained in EBCDIC 

code in the form hh:mm and is printed as a prefix to all console messages. 

This time is also printed when the ATTENTION key is depressed at the system 
console. 


@ Software Timer Alarms 


Each program in the system can request notification upon the expiration of a 
specified interval of time. The SETIME macro instruction is provided for this 
service (see 5.3.2). 


User Island Code Management 


The programmer can provide island code subroutines (that is, closed subroutines) 
that are activated when the problem program is interrupted as a result of a software 
or hardware program check, the expiration of an interval of time previously requested 
by the program, or an unsolicited message entered at the system console. These sub- 
routines are intended to function as extensions to interrupt subroutines. Priorities 
and rules concerning these routines have also been established and must be followed. 
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The user island code subroutines and their priorities are: 
m Program Check — highest priority 
m Timer Interval — second priority 


m Unsolicited Messages — lowest priority 


The rules governing the execution of user island code subroutines are: 


m When a problem program is interrupted by either a program check, time interval, 
or unsolicited message, the appropriate user island code subroutine is immediately 
given control. 


@ When an interrupt occurs during the execution of a user island code subroutine 
which is to directly result in the execution of a lower priority user island code 
subroutine, the routine in control retains control until an EXIT macro instruction 
is executed. After the execution of the EXIT macro instruction, the user island 
code subroutine of lower priority is given control. 


m When an interrupt occurs during the execution of a user island code subroutine 
which is to directly result in the execution of a user island code subroutine with 
a higher priority, the subroutine in control is interrupted and program control is 
transferred to the subroutine of higher priority. 


a Program control should not be voluntarily surrendered while executing a user 
island code subroutine. Therefore, the following macro instructions should not 
be used in user island code subroutines: 


— WAIT 

— YIELD 

— SETIME (with positional parameter 2, WAIT) 
~ OPR (with positional parameter 4, REPLY) 


m Requests for Supervisor transient function are not permitted during the execution 
of any user island code subroutine. 


Programmed linkage between the Supervisor and the user island code subroutines is 
the responsibility of the user programmer and the function of the STXIT and EXIT 
macro instructions. The STXIT macro instruction is provided to establish, change, 
or terminate program linkage between each user island code subroutine and the 
Supervisor. Since a job may consist of more than one job step (programs) éxecuted 
sequentially in the order specified by the user in the job stream, each job step is 
responsible for establishing linkage to its own island code subroutine(s) by executing 
STXIT macro instructions. The EXIT macro instruction is provided to terminate a 
user island code subroutine and return program control to the point of interrupt in 
the problem program. The EXIT macro instruction is used in conjunction with the 
STXIT macro instruction. (For additional information concerning the STXIT and 
EXIT macro instructions, see 5.7.1 and 5.7.2.) 


UP-7689 


3.4.9.1. 


3.4.9.2. 






UNIVAC 9400 SUPERVISOR 


SECTION: 


Program Check 


A program check island code subroutine is a user-generated closed subroutine. 
This subroutine receives program control when the problem program causes a 
hardware program check interrupt or a program error has resulted in a software 
program check. If the user programmer desires to provide a program check island 
code subroutine, the addresses of the subroutine and a register save area are 
provided by executing a STXIT macro instruction. If a program error occurs 
while executing a user program check island code subroutine, the program is 
scheduled for abort procedures. If the user programmer does not provide a user 
program check island code subroutine and a program error occurs, the program is 
automatically scheduled for abort procedures. 


Timer Interval 


A timer island code subroutine is a user-generated closed subroutine. The pro- 
grammer can submit a request to the Supervisor that the program be interrupted 
following the expiration of a time interval specified by a SETIME macro instruc- 
tion. (The form of the SETIME macro instruction referred to is without positional 
parameter 2, WAIT.) If the user desires this capability, he must provide the 
addresses of the subroutine and register save area by executing a STXIT macro 
instruction. This subroutine is given program control when the requested time 
interval expires. If the user does not provide a timer island code subroutine and 
a previously requested time interval expires, the problem program receives no 
indication of the time interrupt. A new time interval can be requested by the 
problem program while the user timer island code subroutine is being executed. 


However, should the time request expire before the user timer island code sub- 
routine is terminated by an EXIT macro instruction, the timer interrupt occurs 
and the problem program does not receive an indication. If a user timer island 
code subroutine is not provided, a job step does not have the capability of re- 
questing timer interrupts other than the one provided by the SETIME macro 
instruction (written with WAIT as parameter 2). This form of the SETIME macro 
instruction does not require an island code subroutine. 
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Unsolicited Message 


An operator communications island code subroutine is a user-generated closed sub- 
routine. In order to allow the problem program to accept unsolicited messages 
entered by the operator at the system console, the user must provide the addresses 
of the routine, register save area, and input buffer area; he must also specify the 
length of the buffer area. This subroutine is given program control when an un- 
solicited message has been entered for the program. The unsolicited message 

text can be from 1 to 64 EBCDIC characters and is stored in the user-provided 
input buffer area exactly as entered at the console. If the number of characters 

in the unsolicited message text exceeds the input buffer area, the message text 

is truncated to the size of the buffer area. Since unsolicited messages can be 
entered at any time at the system console, the effect is similar to that of other 
interrupts in the system. Therefore, an area must be provided to contain the 
contents of the problem registers so that, following the execution of the operator 
communication island code subroutine, the problem registers can be restored and 
program control returned to the point of interrupt (that is, the point in the problem 
program at which the unsolicited message was entered at the console). During 

the time a problem program is in the operator communications island code sub- 
routine and until an EXIT macro is executed, a second attempt to enter an un- 
solicited message at the console is rejected and a message is printed indicating 
this situation. 


If the programmer does not desire to provide an operator communications island 
code subroutine and an attempt is made to enter an unsolicited message at the 

console for the program, a message is printed at the console indicating that the 
program cannot accept unsolicited messages. 


Operator Communications Control 


The operator communications control routine should be generated as main storage 
resident in tape systems in order to reduce program retrieval time. In disc systems, 
the amount of time required to retrieve the operator communications transient routines 
is significantly less, and therefore, executing these routines as general operator 
communications transients is perhaps the most desirable mode of operation. For 
additional information concerning operator communications provided by the Super- 
visor, see Section 6. 


Optional Resident Routines 


At system generation time, the user can select certain transient routines to be 
included in the resident portion of the Supervisor. This option allows the user to 
increase his operating efficiency at the expense of using additional main storage 
to contain the generated routines. Transient routines generated in this manner are 
requested through the transient scheduler and are executed in system transient 
areas. The transient scheduler routine copies the requested transient routine into 
an available transient area, thus simulating the retrieval function required to 
retrieve nonresident transient routines. 
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TRANSIENT AREA(S) 


A minimum of one transient area is required by the system. The user can choose to 
generate from one to five additional transient areas in order to increase the efficiency 
of the system. 


Each transient area is fixed at 2048 bytes divided as follows: 
m Transient preamble (byte positions 0 through 511) 


m Processing Area (byte positions 512 through 2047) 


Since all transient routines are executed as jobs, a preamble and job control block 
are assigned to each transient area. The transient processing area immediately 
follows the preamble and is fixed at 1536 bytes. 


PROBLEM PROGRAM AREA 


The problem program area immediately follows the last transient area and occupies 

the remainder of main storage. This area is suballocated by Job Control in minimum- 
sized blocks of 8192 contiguous bytes. Where programs exceed 8192 bytes, main 
storage is allocated in increments of 512 bytes. The first 512 bytes of each block 

are the job preamble. Unallocated problem storage area is controlled by the Supervisor. 
If unallocated main storage is a noncontiguous block, link addresses are maintained 

in each of the blocks with a counter indicating the number of bytes unallocated. This 
linkage is illustrated in Figure 3-4, 
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*The address in the first word of the last free block is the address of the first free block in the 
chain. If there is only one free block in the chain, the address in the first word of the block is 
the address of that block. 


aes Figure 3—4, Example of Free Space Linkage in Main Storage 
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4. PHYSICAL I0CS MACRO 
INSTRUCTIONS 


GENERAL 


Nine physical IOCS macro instructions are available to the programmer to manage 
I/O operations and provide the required communications with the channel scheduler. 
These macro instructions are: 


a CCB — generate Command Control Block 

m@ EXCP — EXecute Channel Program 

a WAIT — WAIT for I/O completion 

m MARK — test and MARK command control block for YIELD macro instruction 


@ YIELD — YIELD program control until a marked command control block is 
posted completed 


m PIOCB 


generate Physical Input/Output Control Block 
a RDFCB — ReaD File Control Block 
m= SWAP -— SWAP physical devices (alternates) 


m FREE -— dynamic release of peripheral devices 


Whenever these macro instructions are used, the programmer must supply the 
Channel Command Words and provide any of the logical functions required by 
problem programs. These functions include blocking and deblocking records, 
checking for wrong length records, swapping buffer areas, and detecting and 
bypassing checkpoint records if they are interspersed with data records. When 
the data management routines are used, the physical IOCS macro instructions are 
contained in the macro expansions of the logical IOCS macro instructions. 


CCB Macro Instruction and Command Control Block Structure 


A minimum of one CCB macro instruction is required for each type of I/O per- 
ipheral device to be controlled by physical IOCS macro instructions. An active 
command control block pertains to one I/O request at a time; therefore, each 

I/O request must have a unique command control block. The CCB macro instruction 
is a declarative macro instruction used to generate a command control block. This 
macro instruction should not appear in a sequence of executable code. 


The generated command control block contains information in accordance with user 
written parameters pertinent to the I/O order and required by the channel scheduler. 
Fields are allocated to serve as repositories for status information at interrupt time 
and when WAIT or MARK macros, which reference the command control block, are 
executed. 
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The format of the CCB macro instruction is: 
LY 
b OPERATION 5 OPERAND 
name piocb-name,ccw-namel,entry-number] [,X'xx'] 
LABEL 
name — the symbolic address of the first byte of the command control block. All 
references to the command control block are made using this name. 

POSITIONAL PARAMETER 1 
piocb-name — the symbolic address of an associated physical input/output control 

block generated by the PIOCB macro instruction (see 4.1.6). 
POSITIONAL PARAMETER 2 
ccw-name — the symbolic address of a channel command word, or list of channel 

command words, if command chaining is used (permitted on selector 

channels only). If logical IOCS macro instructions are used, the 

channel command words are generated automatically. When using 

physical IOCS macro instructions, the programmer must specify 

each channel command word according to the I/O functions desired. 
POSITIONAL PARAMETER 3 

—~ 

entry-number — 0, 2, 4, or 6 indicating one of four two-byte fields in the physical 


I/O control block containing the absolute physical unit block 
address for the peripheral device involved in the I/O operation. 


if blank — 0 is assumed. 


POSITIONAL PARAMETER 4 
X'xx' — user options elected at assembly time. These options are: 


'00' indicates that no error conditions are acceptable to the problem 
program. 


'20' indicates that, following the normal error recovery attempts by 
the Supervisor, those errors classified as unique are acceptable 
to the problem program. 


'40' indicates that all unrecoverable error conditions are acceptable 
to the problem program following the normal error recovery attempts 
by the Supervisor. 


'80' indicates that all error conditions are to be passed to the problem 
program and that the Supervisor is not to attempt error recovery. 


if blank — '00*' is assumed. 
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Examples: 


LABEL 6 OPERATION & OPERAND 6 
1 10 16 


O.R,DE RII cic B, FUL EAL COW 6) pb ppp be tp 
OR DE Ri2, 5 CciC,By FAL LE B,C CwWi2t pe be tt 


pti i Spee ey fees th py pe 














The format of a command control block is shown in Figure 4—1. Fields within 
command control blocks are identified by standard system labels; these labels 
are defined in the STDEQU macro instruction (1.4). By convention, all labels 

are a maximum of eight characters and are expressed in the form IC$xxxxx, where 
the characters IC$ identify command control block labels and the characters 
xxxxx identify fields within command control blocks. Field labels, and brief 
descriptions of their contents, are provided in Table 4-1. 


RESIDUAL BYTE TRANSMISSION ADDRESS OF FIRST CCW OR 
COUNT BYTE ADDRESS OF FIRST BCW 


ADDRESS OF HALFWORD PUB 


XT CCW 
BCW OR ADDRESS OF NE ce POINTER IN PIOCB 


COMMAND 
CODE CONTROL ERROR RECOVERY 


{MPX, BYTE 
CHAN. 
ONLY) 


RESERVED STATUS INDICATORS RETRY COUNTER 


FORWARD QUEUE ADDRESS FORWARD QUEUE ADDRESS 
(SEL. CHAN. 1 OR MPX. CHAN.) (SEL. CHAN, 2) 


BACKWARD QUEUE ADDRESS BACKWARD QUEUE ADDRESS 
(SEL. CHAN. 1 OR MPX. CHAN.) (SEL. CHAN. 2) 





1 
| 
| 
: When error conditions occur, sense bytes are stored 
\-— in byte positions 32 through 37 of Command Control eee a] 
I Block. 


Figure 4—1. Command Control Block Format 
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BOUNDARY FIELD as 
LABEL ALIGNMENT LENGTH DESCRIPTION 
IC$RBC Fullword Residual byte count 


IC$T Halfword Transmission bytes: 
Bit 0: traffic bit 
1 = complete or initial condition 
0 = order in process 
Bit 1: 1 = unrecoverable error 


Bit 2: 1 = unique unit error 


Bit 3: 1 = additional condition/no 
record found 


Bit 4: 1 = unit exception/tape mark 
Bit 5: reserved 
Bit 6: 1 = end of track (track overrun) 
Bit 7: 1= end of cylinder 
Bit 8: 1 = user error recovery 
Bit 9: 1 = unrecoverable error 
accepted by problem 
program ~s 


Bit 10:1 =unique unit error accepted Y 
by problem program 


Bitl1l—15=used by system 


IC$CCW Fullword Address of first CCW or BCW 


IC$BCW Fullword BCW or address of next CCW 


IC$PIO Fullword Address of halfword in physical 
1/0 control block containing PUB 
address 


IC$mMCC Command Code (multiplexer channel 
only) 


IC$CTL ‘ Control byte: 
Bits 0—2: always 0 


Bit 3: 1 = WAIT macro instruction 
executed with reference to 
this command control 
block 





Table 4-1. Command Control Block Labels inc 
(Part I of 2) ge 
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IC$CTL 


IC$EMN 


IC$SF 


IC$EC 


IC$LNK 


IC$LNK+4 


IC$LNK+8 


IC$LNK+12 
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Halfword 


Halfword 


Fullword 


Fullword 


Fullword 


Fullword 


Table 4-1. 





(Part 2 of 2) 


4.1.2. EXCP Macro Instruction (Type R) 


SECTION: 4 


Bit 4: 1= MARK macro instruction 
executed with reference to 
this command control 
block 

Bit 5: used by system 

Bits 6 and 7: always 0 


Bits 8-15: reserved 


Error message identifier 


Status flags 
Error recovery retry counter 


Forward queue address (selector 
channel 1 and multiplexer channel) 


Forward queue address (selector 
channel 2 and multiplexer channel) 


Backward queue address (selector 
channel 1 and multiplexer channel) 


Backward queue address (selector 
channel 2 and multiplexer channel) 





Command Contro! Block Labels 


The EXCP macro instruction communicates directly with the I/O queuing routine 


of the channel scheduler for the purpose of submitting I/O requests to the system. 


Before this macro instruction is executed, the programmer must construct an I/O 
request packet consisting of one command control block, one or more channel 
command words, and one physical I/O control block. 
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Linkage between these components is as follows: os 


g The EXCP macro instruction passes the address of the command control block 
to the I/O queuing routine. 


m The address of a two-byte field in a physical I/O control block is stored in the 
command control block. This field contains the relative address of the physical 
unit block for the peripheral device concerned. 


m The address of the first channel command word is stored in the command control 
block. 


mg Each channel command word contains the address of an input/output data area. 


Whenever an EXCP macro instruction is executed, the I/O request counter in the 
job control block is incremented and a status indicator in the command control 
block is set signifying that the order is outstanding. 


The format of the EXCP macro instruction is: 





LABEL +b OPERATION 6 






OPERAND 
ccc-name C 
a FL {o | 


ccb-name — the address of the command control block. ar, 





POSITIONAL PARAMETER 1 


(1) — indicates that register 1 has been preloaded with the address of the 
command control block. 


POSITIONAL PARAMETER 2 


Cc — indicates that the I/O request is conditional on the peripheral device 
not being shared with another program running in the system. This 
option is intended to allow the programmer to issue conditional seek 
commands when running in a multiprogramming environment. 


(0) — indicates that the EXCP macro instruction is used for tape positioning, 
and that register 0 has been preloaded with a two-byte block count 


that identifies the blocks at which the tape will be positioned. 


if blank — indicates that the I/O request is unconditional. 


Examples: 


LABEL .) by doaeehianiel OPERAND a) 


ieee ates PRET 
Poi tii| tanger | aw 


rebu [fasse, | laeey 


ca 
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4.1.3. WAIT Macro Instruction (Type R) 


The WAIT macro instruction is written in the problem program at point where 
processing cannot logically proceed until the completion of I/O requests initiated 
by the EXCP macro instruction. A WAIT macro instruction is executed in reference 
to a single command control block or to the I/O counter in the problem program’s 
job control block. If the related I/O operation (or operations) is finished, processing 
continues without any interruption. If the I/O operation (or operations) is not 
finished, the program is temporarily suspended (nonready status), and program 
control is given to the program switching routine. As each operation is finished, 
the interrupt servicing routine posts the command control block as complete, 
decrements the I/O counter in the program’s job control block, the program is 

made ready and program control is transferred to the program switching routine. 
When the problem program is reactivated, program control is returned to the point 
of interruption (immediately following the WAIT macro instruction that results in 
the delay). 


The format of the WAIT macro instruction is: 








OPERAND 


ccb-name 
(1) | Wess | 
ALL 


LABEL % OPERATION 6 









[name] 


POSITIONAL PARAMETER 1 


ccb-name — the address of the command control block to be tested and marked. 


(1) — indicates that register 1 has been preloaded with the address of the 
command control block. 


ALL — the I/O counter in the job control block is tested instead of the status 
byte in the command control block. If no orders are outstanding, the 
problem program resumes following the WAIT macro instruction. If I/O 
orders are outstanding, the program is suspended until the I/O counter 
is zero (indicating all orders completed). 


POSITIONAL PARAMETER 2 


br-addr — the symbolic address to which program control is transferred if the 
related requested I/O operation is completed, but is not without exception. 


NOTE: When using a label as positional parameter 2, the contents of 
register 15 are not altered even though transfer of control may 
occur. Base register coverage for this transfer address is 


assumed. 
(15) — indicates that register 15 has been preloaded with the address. 
if blank — the WAIT macro instruction tests for complete or incomplete status 


without testing for exceptions. When ALL specified as positional 
parameter 1, this parameter must be blank. 
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NOTE: The WAIT macro instruction determines the status of a command control 








NS! 
block by testing the transmission byte that is set by the I/O interrupt 
processing routines and error processing job. The transmission byte is 
the third byte of the command control block, referenced by the standard 
label IC$T, and has the following form: 

BIT POSITION MEANING (when set to 1) 
0 — I/O complete (or initial state) 
1 —  Unrecoverable error 
2 — Unique unit error 
3 — Additional condition/no record found 
4 — Unit exception/tape mark 
5 — Reserved 
6 — End of track (track overrun) 
7 — End of cylinder 
When determining if a requested I/O operation is complete, the WAIT macro 
instruction tests for the setting of bit 0 to 1. Then, if positional parameter 2 is 
specified, the WAIT macro instruction tests bits 1 through 7. If any of these bits 
are set to 1, program control is transferred to the address specified by positional 
parameter 2. The branch address specified as positional parameter 2 must be 
covered by a USING directive. 
Examples: 
LABEL 6B OPERATIONS OPERAND 6 VY 
16 
ORDER, 7 iy Pe Pt 
Abb, ps bia Perri teri tire Paria ti 





Gili yet ae a pe en ea ee 
OROE RIV, ERROR «ip tippy ey be pre tip pity 














(1), € 41,5) 
CC. R,TWI0,,,EIR TINE ia Feet as Dee ee riy tu 
edie lepers i ps eh be = pope Hp tf is 

















4.1.4. MARK Macro Instruction (Type R) 


The status of an I/O operation is determined by testing the status byte in its” 
associated command control block. The MARK macro instruction can be used to 
check the status of I/O operations previously initiated by an EXCP macro instruc- 
tion. At the time this test is made, a bit in the command control block is set 
indicating that a MARK macro has referenced it, and, if the status byte indicates 
that the I/O operation is not complete, program control is transferred to a user 
specified address. This macro instruction is used in conjunction with the YIELD 
physical IOCS macro instruction (described in 4.1.5). 
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The format of the MARK macro instruction is: 






LABEL tb OPERATION 6 OPERAND 


a ee ea \ 
(1) , (15) 











POSITIONAL PARAMETER 1 


ccb-name — the symbolic address of the command control block to be 
marked. 
(1) — indicates that register 1 has been preloaded with the address 


of the command control block to be marked. 


POSITIONAL PARAMETER 2 


branch-address — the symbolic address to which control is transferred if the 
related I/O operation is not completed. When positional 
parameter 2 is specified as a label, it is assumed that base 
register coverage is provided in the problem program to allow 
branching to the alternate address. The contents of register 
15 are not destroyed by the MARK macro instruction when this 
occurs. 


(15) — indicates that register 15 has been preloaded with the branch 
address. 


Example: 







LABEL 





6 OPERATION 6 OPERAND 
0 








WS pp bee tai pete pa terra ta 
O,R,D,E,Ri3, iN,O,T|D, ONE 3) tot of 4 | 5 Letos aes IRE | | Yeas (EES CE | 


popu teppa depp tee eta Peri ta 











4.1.5. YIELD Macro Instruction (Type R) 


The YIELD macro instruction is written by the programmer at a point in the problem 
program where he wants to relinquish program control until the completion of any 
one of several outstanding I/O orders whose command control block has had.a bit 
set by the MARK macro instruction. The YIELD macro instruction causes an 
interruption to the problem program and control is given to the program switching 
routine, but the switch list for the respective priority level is not cycled. If no 
programs of higher priority are ready for activation, and if one or more I/O requests 
posted by the MARK macro instruction have been completed, the problem program 

is reactivated at the point of interruption (immediately following the YIELD macro 
instruction). 
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SECTION: 


The format of the YIELD macro instruction is: 






+ OPERATION 6 OPERAND 






No positional parameters are required by the YIELD macro instruction. 


Example: 


LABEL 6 OPERATION 6 OPERAND 
0 


16 














4.1.6. PIOCB Macro Instruction and Physical I/O Control Block Structure 


The PIOCB macro instruction is used to generate physical I/O control blocks. These 

blocks serve as repositories for file and device information previously compiled by 

Job Control at the time the job control stream was evaluated. This information is 

stored in the form of a file control block. In tape systems, file control blocks are 

stored in high order main storage of the problem program. It is important that these 

blocks be retrieved (by issuing RDFCB macro instructions) before the main storage 

area in which they are stored is overlaid by the problem program. In disc systems, oaks 
file control blocks are stored in the job file of the system resident direct access NY 
device. After the program has been loaded and execution has begun, either an RDFCB 

or an OPEN macro instruction causes file information to be moved to the physical 

I/O control block. When Data Management is used, a PIOCB macro instruction appears 

within the expansion of each Data Management file definition. The PIOCB macro 

instruction is declarative; therefore, it should not appear in a sequence of executable 

code. 


At assembly time, the PIOCB macro instruction provides main storage space for the 
following information: 


@ Eight-byte search key 


An eight-byte character string is generated within each physical I/O control block. 
This character string is required by the RDFCB macro instruction and is used as 

a search key to obtain the file control block. The characters in this eight-byte search 
key are identical to the characters appearing as the label of the PIOCB macro 
instruction. 


w Halfword length field 


A two-byte field immediately follows the eight-byte search key. This field contains 

a binary count of the number of bytes reserved for the file control block. This binary 
count ranges from a minimum of 2 to a maximum of 133. Altering the contents of this 
halfword field prior to the execution of a RDFCB macro instruction causes the transfer 
of the number of bytes of the file control block as specified by the alteration. 
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g Part or all of a file control block 


Each file control block begins with four two-byte fields which contain the addresses 
of physical unit blocks for the device or devices allocated to the file. Multivolume 
direct access files, defined by a single file control block, cannot exceed four 
volumes, Multivolume direct access files which exceed four volumes should be 
divided into multiple files and defined by two or more file control blocks. Each 

file control block requires an associated physical I/O control block. 


The format of the PIOCB macro instruction is: 





LABEL B OPERATION & OPERAND 
| MAX \ 
#-bytes 
LABEL 
name — the symbolic address of the first byte of the physical I/O control block. 


This name is used whenever reference is made to the physical I/O 
control block or its contents. The characters appearing in this label 
become the eight-byte character string generated in the first eight bytes 
of the physical I/O control block. 


POSITIONAL PARAMETER 1 


MAX — a binary constant is generated and an area is reserved within the physical 
1/O control block large enough to contain the complete file control block. 


#-bytes ~— an integer indicating the size of the area for the file control block. This 
option is used to limit the size of the physical I/O control block for the 
purpose of reading partial file control blocks. 


if blank -— a minimum-sized physical I/O control block of twelve bytes is generated 
allowing for storage of only the first two bytes of the file control block. 
These first two bytes contain the absolute address of the physical unit 
block for the device assigned to the file. 


NOTE: A two-byte field is reserved for each device that is simultaneously required 
online to a single physical I/O control block. A maximum of four fields is 
permitted. The first two-byte field is referred to as entry 0, the second field as 
entry 2, the third field as entry 4, and the fourth field as entry 6. Following 
the successful completion of a RDFCB macro instruction, these fields contain 
the absolute addresses of the physical unit blocks that identify the assigned 
devices. Device assignments indicated in the file control block are made by 
Job Control. Thus, the RDFCB macro instruction, in conjunction with the 
PIOCB macro instruction, dynamically links the problem program with the 
results of its evaluated job control stream. 


11 
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Examples: 
NS 
LABEL $ OPERATION &6 OPERAND 6 
} 10 16 
Fil LEA | lew oc 8] pete gp tl) jee tlh api ge eel oie iy 
Fil LE By 5.0, pte ep Pepa Pari ep bpp iia tii | 
Ft LE, C M,A,X 
ooo pop a tart Pa a Pa PP 
The format of a physical I/O control block is shown in Figure 4—2. Fields within a 
physical I/O control block are identified by standard system labels; these labels 
are defined in the STDEQU macro instruction (1.4). By convention, all labels are 
a maximum of eight characters and expressed in the form IB$xxxxx, where the 
characters IB$ identify physical I/O control block labels and the characters xxxxx 
identify fields within the physical I/O contro! block. Field labels, and brief des- 
criptions of their contents, are provided in Table 4-2. 
0 
PiIOCB NAME MINIMUM 
PIOCB IS 
4 12 BYTES 
COUNT OF BYTES RESERVED FOR FCB HALFWORD PUB ADDRESS (FIRST 2 BYTES OF 
3 
12! T ae 
REMAINDER OF FILE CONTROL BLOCK " ees 
\ ! 
\ I 
| | 
| l 
I 1 
I | 
| | 
| l 
| | 
{ 1 
| 
| I FROM 2 TO 131 
| ADDITIONAL BYTES 
: | ) RESERVED To CON- 
| TAIN THE REMAIN- 
| | DER OF THE FCB 
| | 
J 
l 
| 
| I 
| I 
| | 
| | 
I | 
| | 
J | 
| | 
I ] = 
Beso Veena ohen ee 2 cerns 23 ee | 
i 


Figure 4-2. Physical 1/0 Control Block Format. 
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BOUNDARY 
ALIGNMENT DESCRIPTION 


IB$LBL Fullword Eight-byte file control block name 


IBS$FBL Fullword Number of bytes in the file control block 


IB$FB Halfword File contro! block area 





4.1.7. 


Table 4-2, Physical 1/0 Control Block Standard Labels 


RDFCB Macro Instruction (Type R) 


The RDFCB macro instruction is used to locate the file control block and read it 

into the physical I/O control block in main storage. To accomplish this function, 
positional parameter 1 of the RDFCB macro instruction must be the address of a 
physical I/O control block that contains an eight-byte character string identifying 

the desired file control block. This character string is used as a search key when 
locating the file control block. Any references to a physical I/O block, by means of 
an EXCP macro instruction, before the device assignment fields are filled by the 
RDFCB macro instruction results in a software program check interrupt. Therefore, 
each physical I/O block should be initialized by RDFCB macro instruction before the 
block is referenced by an EXCP macro instruction. The WAIT macro instruction is 
used to test for the completion of an RDFCB macro instruction. Figure 4—3 shows the 
interrelationship between the command control block, channel command word, physical 
I/O control block, file control block, and physical unit block. 


The format of the RDFCB macro instruction is: 






LABEL tb OPERATION 6 OPERAND 


aaa a \ 
(1) 7 ©) 





POSITIONAL PARAMETER 1 


piocb-name — the symbolic address of the physical I/O control block. 


(1) — indicates that register 1 has been preloaded with the address of 
the physical I/O control block. 
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FILEA0OO 


FCB 


FIRST 
PUB ADDRESS 







RDOFCB FILEA 






ccB (ORDER1) 


yg e000 


ISSUE1 EXCP ORDER1 


Cc 


cw ( 
DATA ADDRESS 


PIOCB (FILEA) 


ORDERI CCB FILEA,CCWl 
— 













FIRS T 
CCW ADDRESS 


ADDRESS OF A 
FIELD IN THE 
PIOCB CONTAIN- 
ING THE PUB 
ADDRESS 


NEXT CCB AD- 
DRESS IN QUEUE 
FOR MPX. CHAN. 
OR SEL. CHAN. 1 













FILEA000 


(SEARCH KEY) 







NEXT CCB AD- 
DRESS IN QUEUE 
FOR SEL. CHAN. 2 













FIRST 
PUB ADDRESS 
VOLUME 
SERIAL 


NUMBER 


LEGEND: DEVICE 


CCB — COMMAND CONTROL BLOCK CHARACTERISTICS 


CCW — CHANNEL COMMAND WORD 
FCB — FILE CONTROL BLOCK 
PIOCB — PHYSICAL 1/0 CONTROL BLOCK 


PUB — PHYSICAL UNIT BLOCK CCB ADDRESS 
(ADDRESS OF 
ORDER1 WHEN 


DISPATCHED) 







NOTES: (1) The RDFCB macro instruction is used to read the FCB into the PIOCB which 


is referenced later by the CCB macro instruction. 
(2) IN TAPE SYSTEMS: File control blocks are stored in high order main storage 


of problem program. 
(3) IN DISC SYSTEMS: File contro! blocks are stored in the execution area on the 


system resident direct access device. 


Figure 4-3. Interrelationship Between the Command Contro! Block, Channe! Command 
Word, File Control Block, Physical 1/0 Control! Block,and Physical Unit Block 


PAGE: 


14 
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POSITIONAL PARAMETER 2 


#-bytes — the number of bytes of the file control block to be read into main 
storage. This value is stored as a binary integer in the halfword count 
field within the physical I/O control block and remains until altered 
by subsequent RDFCB macro instructions or by the programmer. 


(0) — indicates that register 0 has been preloaded with the number of 
bytes. 
if blank — the number of bytes to be read is specified by a constant in the 


physical I/O control block. 


NOTES: 


(1) Program control is returned to the issuing program at the point immediately 
following the RDFCB macro instruction. The address of a command control 
block is returned in register 1. The programmer can issue a WAIT or MARK 
macro instruction referencing this command control block. Thus, synchronization 
with the read file control block function is similar to that used with physical 
IOCS. 


(2) An RDFCB macro instruction cannot be issued when there is either an OPR, 
GETCS, or LOAD macro instruction outstanding. If this is attempted, a 
software program check error will result. 


Examples: 









LABEL 6 OPERATION 6 OPERAND 





ete ee epee eg ee 
| 





ote ye Pag nap ges pe bes She aie 


ee pe ee | es a epg pg 


1 











4.1.8. SWAP Macro Instruction (Type R) 


The SWAP macro instruction is used to cause the exchange of a physical unit 
block address in a physical I/O control block with the address of its alternate. 
Only physical unit blocks that are linked to alternates can be exchanged. 


The format of the SWAP macro instruction is: 







OPERAND 


piocb-name entry-number 
Se 






%& OPERATION 5 














15 
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POSITIONAL PARAMETER 1 
piocb-name — the symbolic address of the physical I/O control block. 
(1) — indicates that register 1 has been preloaded with the address of 


the physical I/O control block. 
POSITIONAL PARAMETER 2 


entry-number — 0, 2, 4, or 6 indicating the two-byte field to be changed by the 
SWAP macro instruction. Each field can contain the address of a 
physical unit block identifying a device linked to the physical I/O 
control block. 


(0) — indicates that register 0 has been preloaded with the value 0, 2, 4 
or 6. 
if blank — 0 is assumed (first entry in physical I/O control block is changed). 
Examples: 
LABEL 6 nog OPERAND 6 
CRED GPE 
HLL stint Ful LiEiCl. 


Pvt | fstwaey | fury wiciop 


4.2, DYNAMIC RELEASE OF PERIPHERAL DEVICES 


The programmer can release devices during the execution of a job step, providing the 
released devices are not assigned for the duration of the job. The FREE macro 
instruction is provided for this purpose. 


4.2.1. FREE Macro Instruction (Type R) 


The FREE macro instruction is used by the programmer to release peripheral 
devices from assignment to the job step. Devices released from the job step 
are returned to the system’s pool of unallocated devices only if the job control 
stream has not assigned the device for the duration of the job. 


The format of the FREE macro instruction is: 







B OPERATION 5 OPERAND 





ALL 


piocb-name 
‘ (1) \ F entry-n 
(0) 





r 


\ Ze; 
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Ss POSITIONAL PARAMETER 1 
a 
piocb-name — the symbolic address of the physical I/O control containing the 
address(es) of the physical unit block(s) for the device(s) to be 
released. 
(1) — indicates that register 1 has been preloaded with the address of 


the physical I/O control block. 


POSITIONAL PARAMETER 2 


ALL — all devices assigned to the physical I/O control block addressed 
by positional parameter 1 are released. 


entry-n ~ 0, 2,4, or 6 indicate the two-byte entry within the physical I/O 
control block containing the address of the physical unit block 
for the device to be released. 


(0) — indicates that register 0 has been preloaded with the value 0, 2, 4, 
or 6. 
if blank — ALL is assumed. 


NOTE: Whenever devices are released, their alternates, if any, are also released. 








Examples: 

— 
LABEL tb OPERATION 6 OPERAND a) 
1 10 16 
Pei | epee, | eres 
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FREE FileLle.B,,,2 
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5S. PROGRAM MANAGEMENT 
5.1. GENERAL 
Program management facilities are provided to assist the programmer in the efficient 
management of problem programs. These facilities include: 
m Program loading 
m Timer and simulated data clock services 
@ Transient area management 
m Dynamic acquisition of temporary direct access storage 
@ Subroutine linkage 
w Linkage to user interrupt routines 
@ System information control 
@ Control stream reader 
wf mw Program checkpoint 


m@ Program termination 


5.2. PROGRAM LOADING 


The LOAD and FETCH macro instructions are provided for program loading. The LOAD 
macro instruction is used primarily to locate and load overlay segments of a problem 
program. Program overlay segments loaded by the LOAD macro instruction are not 
automatically given program control. Rather, program control is returned to the program that 
issued the LOAD macro instruction. The FETCH macro instruction is used to locate 

and load program phases which are to be given program control following a successful 
loading sequence. 


5.2.1. LOAD Macro Instruction (Type R) 


The LOAD macro instruction is used to locate and load absolute or relocatable 
program overlay segments into main storage. In addition to loading executable program 
overlay segments, the LOAD macro instruction can also be used to load tables and 
other nonexecutable data for subse quent inspection by the problem program. Optionally, 
the LOAD macro instruction can be used to locate and load self-relocating program 
overlay segments into main storage areas other than the ones specified by the Linkage 
Editor. Main storage address constants within program overlay segments loaded in 
this manner are not adjusted. When relocatable load modules are retrieved from a 
program library, all address constants are automatically adjusted by the relocatable 
program loader. Synchronization between the calling program and the load function of 
the Supervisor is similar to the synchronization used with physical IOCS. 
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Four load functions are available to the programmer through the LOAD macro instruction. : 
They are: A 


w Load absolute function 

m Load index function 

a Load alternate function 

@ Load relocate function 

In disc systems, all four load functions are available to the programmer. In tape 
systems, only the load relocatable function is available to the programmer. However, 
for purposes of compatibility, especially for those users who plan to convert from a 


tape-oriented system to a disc-oriented system, the LOAD macro instruction can be 
written in the form used for the load absolute, load index, and load alternate functions. 


5.2.1.1. Load Absolute Function (Disc Systems Only) 


The load absolute function is used to locate and load absolute program overlay 
segments from the execution area on the system resident direct access device into 
main storage areas as specified by the Linkage Editor. 


The format of the LOAD macro instruction when used to call the load absolute 
function is: 








LABEL % OPERATION 5B OPERAND 


‘ segment-name 
(1) 





POSITIONAL PARAMETER 1 


segment-name — the eight-character name of the program overlay segment to be 
loaded (exactly as it appears in the index of the execution area). 
The format of the segment name is: nnnnnnpp (nnnnnn is the 
name of the program and pp is the phase number). 


(1) — indicates the register 1 has been preloaded with the address 
of the eight-character segment name. 


5.2.1.2. Load Index Function 


In disc systems, the load index function locates a program index entry within 

the execution area index on the system resident direct access device. When the 
program index is located, it is read into a temporary work area in the job preamble 
of the calling program. Each program index entry contains the following information 
about a program: 


@ the direct access device address of the first record of the overlay segment; 
m the number of records in the program overlay segment; 


m the length of the program overlay segment (in bytes); 
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m the entry point of the program overlay segment; 


m the main storage starting address of the program. 


In addition to the index entry, a channel program is read into the preamble of the 
calling program that is specifically designed to retrieve subsequent records of the 
program overlay segment. 


In tape systems, the load index function is used to locate a program header record 
within a load library. When the program header record is located, it is read into 

a temporary work area in the job preamble of the calling program. In effect, in 
tape systems, the load index is a call on the tape program locator. 


The format of the LOAD macro instruction when used to call the load index function 
is: 






LABEL Bb OPERATION 6 OPERAND 





one \ I 
(1) , 


POSITIONAL PARAMETER 1 


segment-name — _ the eight-character name of the program overlay segment in the 
form nnnnnnpp. 


(1) — indicates that register 1 has been preloaded with the address 
of the element name. 


POSITIONAL PARAMETER 2 


I — indicates a load index function. 


Load Alternate Function — Disc Systems 


The load alternate function is used to read absolute program text records for the 
program identified by a preceding LOAD index macro instruction. The address of 
the main storage area into which the first text record is to be read is specified by 
positional parameter 2 of the first LOAD alternate macro instruction. Programs 
consisting of more than one text record can be retrieved, one text record at a 
time, by subsequent LOAD alternate macro instructions. 


The LOAD alternate macro instruction is normally used when the programmer 
desires to load a self-relocating program from the execution area into a main 
storage area other than the one specified by the Linkage Editor. Other uses 
include the retrieval of nonexecutable portions of a program for inspection by the 
problem program. 
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as 
The format of the LOAD macro instruction when used to call the load alternate 
function is: Y 
LABEL B OPERATION & OPERAND 
address 
é (1) 
POSITIONAL PARAMETER 1 — unused, must be left blank 
POSITIONAL PARAMETER 2 
address — the symbolic address of an area into which the first program text 
record is to be read. On subsequent LOAD alternate macro instructions 
for records of the same program, this parameter may be specified but it 
is ignored by the load alternate SVC processing routine. 
(1) — indicates that register 1 has been preloaded with the address of the 
main storage area. 
if blank — the main storage address in the index entry within the problem program’s 
job preamble will be used. 
NOTE: 
The load alternate SVC processing routine returns the following information to 
the user in problem registers 0 and 1: —_— 
Register 0 — the count plus one (in binary) of the number of program text records etl 
remaining to be loaded. This convention was adopted to permit the 
use of the branch on count, BCT, instruction in conjunction with 
multiple load alternate requests. 
Register 1 — the address of a command control block within the problem program’s 
job preamble that can be referenced by a subsequent MARK or WAIT 
macro instruction. 
Example: 
OPERAND ay COMMENTS 
Peto, Fp ee ey be ed ey ge ee ay Sh eh pg ee 
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Tf Ea A BE Ce TT ely PTY LS ST Pras rE EC Lene CM sD 
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_ EIR ROR 
BAy ite Di op a eo gts a ea es 
RRiOR terra trrii triit bee A pap upe gel pg is ey 
DAL T Tei i pF Ca eae Ces se ere Ce Ue: Ew ae eC peri tipiitiiin 
rope tee Pe ee he a a a a 
a EY Wes Sod d gg fg js Ha Ce We Rees Ua Ue Ee YEN AD Eas TE Vs NOT PERT Re HM VE OEY We YO FW 
Diss 1 4 eA LY ce dC pe ES Wer a CC Ye le YO COE TR GO 
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Load Alternate Function — Tape Systems 


In tape-oriented systems, the load alternate function is used only when loading 
transient routines from the system tape into a transient area. This facility cannot 
be called by problem programs. 


Load Relocate Function 


In disc systems, the load relocate function causes the transient scheduler to 

locate and load the transient relocatable program loader from the system resident 
direct access device. This program loader then locates the requested program 
within a program library, reads the problem program text records into a main storage 
buffer area within the transient area, resolves all address constants, and moves 
the resultant absolute code to the user area. 


In tape systems, the relocatable program loader is written by the Linkage Editor 
immediately following each load module header record. Therefore, once a header 
record is located, a copy of the relocatable loader is immediately available as the 
next tape block for reading into the system transient area. Once the relocatable 
program loader is given control as a transient routine, it reads the following program 
text records into a buffer area within the transient area, resolves address constants, 
and moves the resultant absolute code to the user area. 


The format of the LOAD macro instruction when used to call the load relocate 
function is: 






LABEL B OPERATION & OPERAND 





ae a \ 
(1) 


POSITIONAL PARAMETER 1 


segment-name — the eight-character name of the program overlay segment to be 
loaded (exactly as it appears in the index of the execution area). 
The format of the segment name is nnnnnnpp. 


(1) — indicates that register 1 has been preloaded with the address 
of the eight-character segment name. 


NOTES: 


(1) When the load index, load alternate, or load absolute functions are called, 
program control is immediately returned to the calling program at the point 
following the LOAD macro instruction. This allows processing to continue 
asynchronously with the program loading function. A WAIT or MARK macro 
instruction should be executed in reference to the load request to determine 
when the load function is complete. 


(2) When the load relocate function is used, program control is taken from the 
calling program until the load function terminates. When the called program 
is loaded, program control is returned to the calling program at the point 
foliowing the LOAD macro instruction. 


a § 
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(3) Following the execution of a LOAD macro instruction, the load SVC processing 
routine returns information to the user in problem registers 0 and 1 as indicated aa 
in the following table: 


Load index, load absolute, index-area-ad ccb-address 


and load relocate.... 





Load alternate .... count+1 ccb-address 
Where: 
index-area-ad — is the main storage address of an area in the problem program’s 
job preamble that is used to store the retrieved program index 
block. The first word of this area contains the entry-point-address 
of the called program. 

NOTE: When a LOAD index macro instruction is executed, the 
program index block is not available in the index area 
until the function is complete. 

ccb-address — the address of a command control block within the problem program’s 
job preamble that can be referenced by a WAIT or MARK macro 
instruction to determine the status of the load request. 

count+1 — the count plus one (in binary) of the number of program text records 


remaining to be loaded. . wag 


(4) A LOAD macro instruction cannot be issued when any of the following macro 
instructions are outstanding: GETCS, OPR, or RDFCB. If this is attempted, 
a software program check error results. 


(5) The user must choose which of two loading techniques he intends to use 
and indicate this choice in each EXEC control statement in the job control 
stream. The two choices are: 

(1) load absolute, load index, and load alternate, or 


(2) load relocate. 


The load index and load alternate functions are forms of the load absolute 
function; whereas the load relocate function is entirely different and results 
in the execution of a transient job. 


Examples: 


LABEL 6 OPERATION 6 OPERAND 6 
10 


16 
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STILE Wa 0 Gert nN TaN LTT oO pr 
oft) phlei tigi te 
pho ra bi i te fp a 7 




























UNIVAC 9400 SUPERVISOR . 


SECTION: 


5.2.2, FETCH Macro Instruction (Type R) 


The FETCH macro instruction is used to locate program phases in auxiliary storage, 
load them into main storage, and transfer program control to them. In tape systems, 
the FETCH macro instruction is, in effect, a call on the relocatable loader. 


The format of the FETCH macro instruction is: 










LABEL + OPERATION & OPERAND 


pres eee Ml ata | 
(1) ; (0) 





POSITIONAL PARAMETER 1 


segment-name — the eight-character name of the program overlay segment in the 
form nnnnnnpp. 


(1) — indicates that register 1 has been preloaded with the address of 
the segment name. 


POSITIONAL PARAMETER 2 


entry-name — the symbolic address (entry point) to which program control is to be 
passed after the loading process is completed and the program is 
selected as the active program by the program switching routine. 


(0) — indicates that register 0 has been preloaded with the entry point 
address. 
if blank — the entry point specified by the Linkage Editor is used. 


NOTE: A FETCH macro instruction cannot be issued when there are any I/O requests 
outstanding. This restriction includes OPR, LOAD, GETCS, and RDFCB 
functions. If this is attempted, a software program check error will result. 








Examples: 
LABEL 6B OPERATION 6 OPERAND 6 
10 16 
| leet. ce PLAY Ri010:019,, EIN;STRY UW ype be pier typ py yd 
4 FLEE GAP iG) CPO ge i ete isl eg ge eet Gop 
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5.3. TIMER AND SIMULATED DAY CLOCK SERVICES So 


Two macro instructions are available to the programmer which can be used to communicate 
with the timer services routine. These macro instructions are: 


mu GETIME — get time of day 
m SETIME — set time interval 


5.3.1. GETIME Macro Instruction (Type R) 


The GETIME macro instruction is used by the programmer to obtain the time from the 
simulated day clock function of the Supervisor. 


The format of the GETIME macro instruction is: 






B OPERATION Bb OPERAND 





POSITIONAL PARAMETER 1 








S — the time is returned in register 1 in the format: OOhhhmms (where h is hours, 
m is minutes, and s is the sign) expressed in packed decimal data format. 
M — the time in milliseconds is returned in register 1 as a binary integer. 

oo 
if blank ~ M is assumed. ae 
Examples: 

LABEL 6 coe OPERAND 6 
is ost 16 
PROM NECRIRE s 
Posie tit | leper me] 
Pastis | leet we 
5.3.2. SETIME Macro Instruction (Type R) 
The SETIME macro instruction is used by the programmer to request scheduled 
interrupts in the problem program based on elapsing of actual time. 
The format of the SETIME macro instruction is: 
LABEL % OPERATION 6 OPERAND 
ti 
[name] SETIME ve wart] 
NY 
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; POS! 1 
OSITIONAL PARAMETER 
time — the time interval in milliseconds to elapse before generating an interrupt. 
(1) ~ indicates that register 1 has been preloaded with the time interval. 
if blank ~— used to cancel a previous SETIME request, thus preventing the scheduled 
interrupt. 


POSITIONAL PARAMETER 2 


WAIT — the soliciting program is suspended until the time interval expires. 
When the interrupt occurs, the waiting program is reactivated at the 
point immediately following the SETIME macro instruction. 


if blank — the soliciting program retains program control. When the time interval 
expires, the job’s timer island code subroutine, as specified by a STXIT 
macro instruction, is activated. If no timer island code, subroutine is 
specified, or if a timer interrupt occurs while the problem program’s timer 
island code subroutine is being executed, the interrupt is ignored. 


Examples: 


LABEL &B OPERATION 6 OPERAND 6 


; 1 10 16 
\ TL ME, 1 SIE.TiI ME! 3,0 


g 
| |sie,7,1,ME| ,1,0,0,,W,At,T wees 
5.4. TRANSIENT AREA MANAGEMENT 


One macro instruction is available to the programmer to call user written transient 
routines. This macro instruction is: 


m TCALL — generate parameter list and request transient routine 


5.4.1. TCALL Macro Instruction (Type R) 


The TCALL macro instruction is used to call user written transient routines. This 
macro instruction is also used to pass parameters from problem programs‘to user 
written transient routines. Direct communication with the transient area scheduling 
routine is the primary function of this macro instruction. Program control is not 
returned to the calling program until the requested transient routine has been 
located, loaded, executed, and released. Control always returns to the line 
immediately following the TCALL macro instruction. 












UNIVAC 9400 SUPERVISOR 





UP-7689 5 10 





SECTION: PAGE: 






The format of the TCALL macro instruction is: —, 








OPERAND 


oa | (eeisor: paces 
(1) ‘ (0) 


LABEL B OPERATION & 

















POSITIONAL PARAMETER 1 


routine — asymbolic name identifying the transient routine required. 


(1) — indicates that register 1 has been preloaded with a one-byte value 
indicating the desired routine (assigned SVC code). 


POSITIONAL PARAMETER 2 


param-1 — parameters to the called transient routine. The parameters 
can be written in a sublist of the TCALL macro line. These 
parameters are generated in the same order as written in the 
param-n sublist. 
(0) — indicates that register 0 has been preloaded with the address of 


of the parameter list. 






























if blank — no parameters are assumed. 
Examples: sala 
ad 
LABEL t OPERATION 6 OPERAND 
U 10 16 
Eeeerse TIC ALL} [SiVi$ RIT E Pi AR«1 PIA; R 2), iPIA: R 
a HARE Hb 
x OO 
5.5. DYNAMIC ALLOCATION OF DIRECT ACCESS STORAGE 
When disc packs are mapped, the user has the option of specifying the number of 
cylinders to be reserved for temporary suballocation to problem programs. Three 
macro instructions are provided for allocating, releasing, and interrogating the 
status of temporary direct access storage. 
These macro instructions are: 
aw GIVE — Allocate temporary direct access storage. 
m TAKE — Release (that is, deallocate) temporary direct access storage. 
m QUERY -— Interrogate the use of both allocated and unallocated temporary direct 
access storage. 
5.5.1. GIVE Macro Instruction (Type S) aah 
The GIVE macro instruction is used to request the allocation of temporary direct SS 


access space to the problem program. 
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Three Words 
(Words 3 through 
n are Individual 
Requests) 


UNIVAC 9400 SUPERVISOR 11 


SECTION: PAGE: 





The format of the GIVE macro instruction is: 







6 OPERATION 5 OPERAND 


Slist-name \ 





[name] 
ray 
POSITIONAL PARAMETER 1 
list-name — the symbolic address of a user generated parameter list which 


contains a request(s) for group(s) of contiguous cylinders on a 
particular volume. 


(1) — indicates that register 1 has been preloaded with the address of the 
parameter list. 


The format of the parameter list used with the GIVE macro instruction is: 


WORD BYTE 


1 STATUS OPTION INDICATOR USE CODE 


2 PHYSICAL 1/0 CONTROL BLOCK ADDRESS + IB$FB 


STARTING 

3 NUMBER OF CYLINDER 
CYLINDERS NUMBER (IF 

SPECIFIED) 


STARTING 
NUMBER OF CYLINDER 
n CYLINDERS NUMBER (IF 


SPECIFIED) 





Input parameters (that is, directions to the Supervisor) are stored by the user in 

the list prior to executing the associated macro instruction. After executing the 
macro instruction, the Supervisor alters the contents of certain fields indicating the 
results of the operation. A description of the contents of these fields follow. 
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PARAMETER 
TYPE 


INPUT 


OUTPUT 






SECTION: 


DESCRIPTION 


Set by user to X'00! 
Set by Supervisor as follows: 


X'00' — request(s) performed exactly 
as specified 


X'01' — one or more parameters 
in the list required a con- 
dition that could not be 
met. The user should check 
all R bits in each of the 
FLAGS bytes to determine 
what allocation, if any, has 
been made. 


the option byte is in error. 
No allocation has been made. 


physical I/O control block 
address, or entry number is 
in error. No allocation has 
been made. 


the volume specified by the 
physical I/O control block does 
not contain any temporary stor- 
age space. No allocation has 
been made. 


the wrong volume is mounted 
on the specified device. No 
allocation has been made. 
ed. 


an invalid use code has been 
specified. No allocation has 
been made. 


I/O error during an input 
operation. No allocation has 
been made. 


this status code is used in 
combination with other codes 

(that is, X'20', X'21', X'22'...) 

to indicate an I/O error during 

an output operation. Since there 

is no record of the amount of 
allocation, the request(s) for 
direct access storage space should 
be repeated. 





12 
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aes BYTE PARAMETER 


IDENTIFICATION TYPE DESCRIPTION 


OPTION Set by the user as follows: 


INDICATOR 
X'00' — allocate as many cylinders as 


possible at a position that 
minimizes fragmentation of 
direct access storage (that is, 
the smallest area on the disc 
that is large enough to satisfy 
the request). If the number of 
cylinders requested is greater 
than the number allocated, the 
number allocated is stored and 
the R bit is set to 1 in the par- 
ticular request word. 


X'01' -allocate as many cylinders as 
possible starting at the specified 
cylinder. If the number of cylinders 
requested is greater than the num- 
ber allocated, the number allocated 
is stored and the R bit is set to 1 
in the particular request word. 


X'02' — allocate at a position that mini- 
mizes fragmentation of direct 
access storage only if the speci- 
fied number of cylinders is avail- 
able. If this is not possible, no 
allocation is made; the R bit is 
set to 1 and X'00' is stored in 
the second byte of the particular 
request word. 


See” 


X'03' — allocate starting at the specified 
position only if the specified 
number of cylinders is available. 
If this is not possible, no alloca- 
tion is made; the R bit is set tol 
and X'00' is stored in the second 
byte of the particular request word. 
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BYTE PARAMETER DESCRIPTION 
IDENTIFICATION TYPE 











USE CODE A number assigned by the user in the 
range of 1 through 63 which identifies 


the use for which the space is requested. 








This number is appended to the requesting 
program’s job number and written in the 
allocation control table on the volume. 








PHYSICAL 
INPUT/OUTPUT 

CONTROL BLOCK 
ADDRESS, ETC. 


The address of a two-byte field within a 
physical I/O control block containing the 
address of the physical unit block that 
identifies the direct access device and 
volume on which allocation is desired 


(see 4.1.6). 














Set by the user as follows: 


X'00' — initial setting of the first byte 
of each word (each request) 
except the last word of the list. 


X'80' — last word of the parameter list. 


OUTPUT 












Set by the Supervisor as follows: 


X'01' — an error occurred while process- 
ing a request. 


X'81' — an error occurred while process- 
ing a request in the last word of 
the parameter list. 






NUMBER OF 
CYLINDERS 


INPUT 
OUTPUT 





the number of cylinders requested. 

the number of cylinders allocated. If no 
cylinders are allocated, X'00' is stored 
in this byte by the Supervisor. 


















STARTING 
CYLINDER 
NUMBER 


the cylinder number at which allocation 

is to begin. (This number is not furnished 
if option indicator X'00' or X'02' is speci- 
fied.) ; 













OUTPUT the cylinder number at which allocation 
has begun when option indicator X'00' 


or X'02' has been provided. 







PAGE: 
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Example: 
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5.5.2. TAKE Macro Instruction (Type S) 


The TAKE macro instruction is used to deallocate temporary direct access storage 


Space. 


The format of the TAKE macro instruction is: 


LABEL 









OPERAND 


eae 
(1) 


Bb OPERATION b 









POSITIONAL PARAMETER 1 


list-name 


(1) 


— the symbolic address of a user-generated parameter list which 
specifies a group(s) of contiguous cylinders to be deallocated on 


a particular volume or all mounted volumes. 


— indicates that register 1 has been preloaded with address of the 


parameter list. 


15 
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The format of the parameter list used with the TAKE macro instruction is the same 
as the list used with the GIVE macro instruction. The only differences are the manner 


in which the option indicator code is interpreted and that X'00' may be specified for 
the use code. 





BYTE PARAMETER DESCRIPTION 
IDEN TIFICATION TYPE 


OPTION set by the user as follows: 
INDICATOR 
X'00' — deallocate only the group(s) of 
contiguous cylinders specified 
in words 3 through n of the list. 


deallocate all cylinders allocated 


for the specified use code on the 

specified direct access volume. 

NOTE: words 3 through n are 
irrelevant for this option. 


deallocate all cylinders allocated 
for the specified use code on all 
mounted direct access volumes. 
NOTE: words 2 through n are 
irrelevant for this volume. 

















Example: 
LABEL tb OPERATIONS OPERAND 6 
10 16 
poi tit TIA KE, Ca tet hl pag Og ae ap oh) pod igs pg 
pour tui aoe fae ios ee i ee | ie | fool 








5.5.3. QUERY Macro Instruction (Type S) 


The QUERY macro instruction is used to interrogate the use of both allocated and 
unallocated direct access storage. This macro instruction is used with the same 
type of parameter list as the GIVE macro instruction. The QUERY macro instruction 
can be used for any of the following purposes: 


m Given a particular use code, return the number of cylinders remaining which can 
be allocated for this use. 


m Given a particular cylinder number, return the code indicating its use. 


mw Given a particular use code, return a list of the contiguous group of cylinders 
now allocated for this use. 
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The format of the QUERY macro instruction is: 










OPERAND 





LABEL }+ OPERATION & 


list-name 


(1) 
POSITIONAL PARAMETER 1 


list-name — the symbolic address of a user-generated parameter list which 
contains request(s) concerning cylinder usage. 


(1) — indicates that register 1 has been preloaded with the address of 
the parameter list. 


The format of the parameter list used with the QUERY macro instruction is the same 
as the list used with the GIVE macro instruction. The only differences are the manner 
in which the OPTION INDICATOR code is interpreted and that a use code of X'00' 
can be specified. 


BYTE PARAMETER DESCRIPTION 
IDENTIFICATION TYPE 


OPTION Set by the user as follows: 


INDICATOR 
X'00' — the Supervisor returns the remaining 


number of cylinders that this job can 

rd request and stores them in the second 
byte of word 3 of the list. The Super- 
visor also returns the starting cylinder 
number and the number of cylinders for 
each contiguous area allocated to a 
specific use code of a particular job 
in words 4 through n. The last entry of 
the list is signified by the L flag bit 
being set to 1. If there are too many 
parameters for the list, a status code 
of X'07' is returned and the list is 
terminated. 


the Supervisor returns the use code 
in the fourth byte of word 1 for the 


user-furnished cylinder number in 
the fourth byte of word 3 in the 
parameter list. 


the Supervisor returns the remaining 
number of cylinders that this job can 
request and stores them in the second 
byte of word 3 of the list. 
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BYTE PARAMETER a 
IDENTIFICATION TYPE DESC BIE TION 
OPTION X'03' — the Supervisor returns the starting 
INDICATOR cylinder and the number of cylinders 
(CONTINUED) for each contiguous area allocated to 
a specific use code of a particular job 
in words 3 through n. The last entry of 
the list is signified by the L flag bit 
being set to 1. 
USE CODE Set by the user as follows: 
X'00' — used with OPTION INDICATOR code 
X'02' to indicate that the macro in- 
struction pertains to all uses for this 
job. 
number — used with OPTION INDICATOR codes 
X'00' and X'03' to specify a particular 
use. 
OUTPUT When OPTION INDICATOR X‘01' is specified, 
the use code is returned by the Supervisor in 
the fourth byte of word 1. When OPTION IN- 
DICATOR X'01' is not specified, this field <r 
does not contain an output parameter. YZ 
Example: 
LABEL & OPERATION & OPERAND 
1 10 16 
proitls ATice hd ie Loe eee eee eee ee Coane Sea on 
aes va CO ee a 
jeg ee eh eg ce ee pei PT pepe ie ig 
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SUBROUTINE LINKAGE 


Direct linkage between programs residing in main storage is accomplished by the 
CALL, SAVE, and RETURN macro instructions. These macros never involve the 
Supervisor during their execution. If direct linkage is desired with a program not 
resident in main storage, the program must first be loaded by the LOAD macro in- 
struction. 


Linkage Register Conventions 


During the direct linkage process, certain registers are used for specific purposes 
to avoid conflicts in register use. These registers and their uses in the linkage 
procedure are: 


mw Register 0 — parameter register 


a Register 1 — parameter or parameter list register 


Registers 0 and 1 are used for passing parameters between linked programs 
(each parameter is four bytes long and is aligned on a word boundary). These 
registers are loaded with the parameters to be passed, or, in the case of a 
parameter list, the address of the first parameter in the list is loaded in register 
1. The last parameter in a parameter list has its sign bit set to 1. 


m Register 2 through 12 — free registers 


These registers are never used or referenced by the direct linkage macro instruc- 
tions. 


m Register 13 — save area register 


If a save area is provided for the called program by the calling program (for 
temporary register storage), the address of the save area is loaded in register 
13 by the calling program. 


m Register 14 — return address register 


This register is loaded by the calling program with the address to which control 
should be returned following the execution of the called program. 


w Register 15 — entry point register 


This register is loaded by the calling program with the address of the entry point 
in the called program. This register can be used to provide initial addressability 
in the called program. 


Linkage Procedure 


The calling program establishes direct linkage with another program by means of 
the CALL macro instruction. If registers are used in the called program (other than 
0, 1, and 15), the SAVE macro instruction must be used to save their content. The 
RETURN macro is used to return control to the calling program. 
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The calling program is responsible for the following: 


a Loading register 13 with the address of a 72-byte save area (if one is required 
by the called program). 


m Loading the parameter registers, if necessary. 
m Loading register 14 with the return address. 


m Loading register 15 with the entry point in the called program. 


The called program is responsible for the following: 


w Saving the content of all registers used by it, with the exception of registers 0, 
1, and 15 which are considered volatile. The contents of registers are saved in 
the area addressed by register 13. 


mw Following its execution, the called program must reload the saved registers and 
transfer program control to the return address loaded in register 14 by the called 
program. 


CALL Macro Instruction (Type R) 


The CALL macro instruction is written in the calling program to establish direct 
linkage with the called program. Only programs loaded into main storage can be 
called with this macro instruction. 


The format of the CALL macro instruction is: 





LABEL | OPERATION 6 OPERAND 
entry-point (param-1,...,param-n) 
[name] ; list-address 
(15) (1) 
POSITIONAL PARAMETER 1 
entry-point — the symbolic address of the entry point in the called program to 


which program control is to be given. 


(15) — indicates that register 15 has been preloaded with the address of 
the called program. 


POSITIONAL PARAMETER 2 


param-1 — specifies the parameter list to be passed to the called program. 
The parameters of the list must be written in a sublist of the call 
line. Included in the CALL macro expansion is the generated list 
of parameters in the same order as written on the call line. Each 

param-n parameter is considered as one fullword and is aligned on a full- 
word boundary. The three low order bytes of each generated word 
contain the address of a parameter. The sign bit of the last para- 
meter in the list is set to 1. The address loaded in register 1, 
prior to control being transferred to the called program, is the 
address of the first parameter in the list. 
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z list-address — the symbolic address of a parameter list. 
NL 
(1) — indicates that register 1 has been preloaded with the address of 
the parameter list. 
if blank — no parameters are assumed. 
Examples: 
LABEL 6 OPERATION 6 OPERAND 6 
1 10 16 
Posi tia | teawas | sorts teacns 
pose SI CA bb sane Gt), (ame (Sore ec ey em Cae Pe Ee eo CO 
Pair PEGAL EL, PUGS EtG Pe Pe 
popes ae SERS ae Ve Ce OE el PY Or le es ed Ue Ge 
5.6.4. SAVE Macro Instruction (Type R) 
The SAVE macro instruction is written at the entry point of the called program. Its 
purpose is to save registers used by the called program. The save area is supplied 
by the calling program and its address is contained in register 13. If no registers 
are to be saved by the calling program, the SAVE macro instruction can still appear 
at the entry point to denote the beginning of a callable routine. 
ces The format of the SAVE macro instruction is: 






LABEL | & OPERATION 6& OPERAND 


{(r1,r2)]{,T] 
POSITIONAL PARAMETER 1 


(r1,r2) — specifies the registers whose contents are to be saved (in the 
form required by the Store Multiple, STM, instruction). 


if blank — no registers are saved. 
POSITIONAL PARAMETER 2 


T — specifies that the contents of registers 14 and 15, if not saved 
by positional parameter 1, are to be saved in words 4 and 5 of 
the save area. If T and r2 are specified, and rl is 14, 15, 0, 1, 
or 2, the contents of all registers from 14 through the register 
specified by r2 are saved. 


if blank — the contents of the registers specified by positional parameter 
1 are stored in the save area. 
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Examples: 
Na 
LABEL 6 OPERATION 6 OPERAND 
5.6.5. RETURN Macro Instruction (Type R) 
The RETURN macro instruction is used to reload the registers, whose contents 
were saved by a SAVE macro instruction, and return program control to the calling 
program. Register 13 must contain the address of the save area before this macro 
instruction is executed. 
The format of the RETURN macro instruction is: 
LABEL | OPERATION + OPERAND 
RETURN ({(71, r2)][,T] 
POSITIONAL PARAMETER 1 
(11, 12) — specifies the registers to be reloaded (in the form required by 
the Load Multiple, LM, instruction). oo 
if blank — no registers are reloaded. a 
POSITIONAL PARAMETER 2 
T — specifies that registers 14 and 15, if not reloaded by the positional 
parameter 1, are to be reloaded from words 4 and 5 of the save 
area. If T and r2 are specified, and rl is 14, 15, 0, 1, or 2, then 
all registers from 14 through the register specified by r2 are re- 
loaded. In addition, binary ones are stored in the high order byte 
of word 4 of the save area to indicate that the return has occurred. 
if blank — the registers specified by positional parameter 1 are loaded from 
the save area. 
Examples: 
LABEL 6B OPERATION & OPERAND 6 
} 10 16 
| feie,t ual ul (6 ed eg gp ed 
piootos RIE, TUR pho pee Pa bP a 
prtiut | yt poro torrie r teria te rep terra tei | 
nd 
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5.6.6. Register Save Area Usage 


Standard register save areas are used with the CALL, SAVE, and RETURN macro 
instructions. In addition to these macro instructions, proper save area usage depends 


upon the user observing the conventions and procedures described in 5.6.1 and 
5.6.2. 


A save area is established by one program (the calling program) for use by a second 
program (the called program). If the called program finds it necessary to use any of 
registers 2 through 14 thereby destroying their contents, the called program must 
store the original contents of these registers in the save area provided by the calling 
program, before using them. The called program itself can be a calling program, and 
must provide a save area for its called program (the third program in the chain). Any 
number of programs can be chained together in this manner. It is not necessary to 
have a save area in the last program of a chain. 


The format of a save area is shown in Figure 5-1. 







SAVE AREA LENGTH 


INDICATOR 


SAVE AREA BACKWARD LINK ADDRESS (RD$) 



























SAVE AREA FORWARD LINK ADDRESS (RD$) 





12 CALLING PROGRAM RETURN ADDRESS (RE$) 





16 CALLED PROGRAM ENTRY POINT ADDRESS (RF$) 





20 PROBLEM REGISTER 0 (RO$} 





24 





PROBLEM REGISTER 1 (R1$) 








28 PROBLEM REGISTER 2 (R2$) 











32 





PROBLEM REGISTER 3 (R3$) 





36 





PROBLEM REGISTER 4 (R4$) 





40 





PROBLEM REGISTER 5 (R5$) 





44 PROBLEM REGISTER 6 (R6$) 








48 PROBLEM REGISTER 7 (R7$) 















52 PROBLEM REGISTER 8 (R8$) 


PROBLEM REGISTER 9 (R9$) 


PROBLEM REGISTER 10 (RA$) 


56 


60 








64 PROBLEM REGISTER 11 (RB$) 


PROBLEM REGISTER 12 (RC$) 


NOTE: Each word in the save area is aligned on a fullword boundary. 


68 


Figure 5-1. Standard Register Save Area 
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A more detailed description of the contents of the fields within a save area is provided 
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in the following paragraphs. 


w Byte 0 


w Bytes 1 — 3 


m Bytes 4-7 


w Bytes 8 — 11 


mw Bytes 12 — 15 


mw Bytes 16 — 19 


a Bytes 20 — 71 





— can be used as an indicator for the problem program; however, 
this area is free for any use by the problem program. 


— can be used to indicate the length of the save area; however, 
this area is free for use by the problem program. 


— if zero, indicates the first save area of a chain. Otherwise, this 
is the address of the save area used by the calling program which 
is located in the higher level program that called the calling pro- 
gram. For example, bytes 4~—7 of SAVE B (a save area in program 
B for the use of program C) contains the address of SAVE A (a 
Save area in program A for the use of program B). It is the respon- 
sibility of the calling program to store the backward link address 
in this field from register 13 before loading the current save area 
address in register 13. 


— if zero, indicates the last save area in a chain. Otherwise, this 
is the address of the save area in the most recently called pro- 
gram. It is the responsibility of this called program to store the 
save area address in this field before calling a lower level pro- 
gram. 


— the address in the calling program (as loaded in register 14) to 
which control is to be returned. This address must be stored in 
this field by the called program if that program intends to alter 
the contents of register 14. 


— the entry point address of the called program (as stored in 
register 15) to which control is to be transferred. This address 
must be moved to this field by the calling program. 


— a storage area provided to contain the contents of registers 0 
through 12. The called program determines the number of registers, 
if any, to be saved. 


24 
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An example of how three programs can be linked together using CALL, SAVE, and RETURN 
macro instructions. 
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LINKAGE TO USER ISLAND CODE SUBROUTINES 


The programmer can provide routines that are activated when the problem program is 
interrupted for: 


m Operator Communications 
An unsolicited message entered at the system console for the problem program. 
a Timer 


The expiration of an interval of time previously specified by a SETIME macro 
instruction (without positional parameter 2, WAIT). 


m Program Check 


The problem program has caused a hardware program check interrupt or a program 
error has resulted in a software program check. 


Programmed linkage between the Supervisor and each user island code subroutine is 
the responsibility of the programmer and a function of the STXIT and EXIT macro 
instructions. When an interrupt occurs which results in the activation of a user island 
code subroutine, problem registers 0 through 15 are stored in a save area specified by 
a STXIT macro instruction; the address of the save area is loaded into register 13. 

It is a function of the EXIT macro instruction to reload the registers from the save 
area at the termination of the island code subroutine. 


STXIT Macro Instruction 


The STXIT (set exit) macro instruction is used to establish, change, or terminate 
linkage between the Supervisor and each user island code subroutine. This macro in- 
struction is used in conjunction with the EXIT macro instruction. The user may 

have a program check island code subroutine, an operator communications island 
code subroutine (required for unsolicited typeins from the operator to the problem 
program), and a timer island code subroutine, each of which must be linked to the 
Supervisor with a STXIT macro instruction. In the event of a timer interrupt for 
which no linkage is provided, the interrupt is lost and the problem program is not 
notified. If a program check interrupt occurs and no program check island code 
subroutine is provided, the problem program is automatically aborted. 


uw STXIT macro instruction (Type S) for operator communications island code sub- 


routines. 


The format of the STXIT macro instruction when used to establish or terminate 
linkage with the user operator communications island code subroutine is: 






LABEL | 6 OPERATION t OPERAND 


entry-point,save-area,input-area,length 





{name] Oc}, 


(1) 


POSITIONAL PARAMETER 1 


Oc 


— indicates linkage is to be established, changed, or terminated with respect 
to the user operator communications island code subroutine. 
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POSITIONAL PARAMETER 2 
entry-point — the symbolic address of the entry point in the user operator com- 
munications island code subroutine. 
(1) — indicates that register 1 has been preloaded with the address of 


a four-word parameter list containing positional parameters 2, 3, 
4, and 5. The sequence of the parameters within the parameter 
list follows: 


First word: Positional Parameter 2 (entry-point) 
Second word: Positional Parameter 3 (save-area) 

Third word: Positional Parameter 4 (input-area) 
Fourth word: Positional Parameter 5 (length) 


When the register option is not elected for positional parameter 
2, positional parameters 2, 3, 4, and 5 are written in sequence 
on the STXIT coding line. 


if blank — previous linkage with the user operator communications island 
code subroutine is terminated. 


POSITIONAL PARAMETER 3 


Save-area — the symbolic address of a standard 72-byte save area for register 
storage. 


POSITIONAL PARAMETER 4 


input-area — the address of an area reserved for unsolicited messages from 
the operator. 


POSITIONAL PARAMETER 5 


length — the length of the input area. The size of this area can be from 
1 to 64 bytes. Messages that exceed this length will be truncate d. 


a The STXIT macro instruction (Type R) for program check and timer island code 
subroutines. 


The format of the STXIT macro instruction when used to establish or terminate 
linkage with the user program check and interval timer island code subroutines is: 









LABEL | 6 OPERATION 6 OPERAND 






entry-point,save-area | 





ue 


pc} 


> 


CE) jel 289) ) 
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POSITIONAL PARAMETER 1 


IT — indicates linkage is to be established, changed, or terminated 
with respect to the user timer island code subroutine. 


PC — indicates linkage is to be established, changed, or terminated 
with respect to the user program check island code subroutine. 


if blank — IT is assumed. 
POSITIONAL PARAMETER 2 


entry-point — the symbolic address of the entry point of the user timer or 
program check island code subroutine. 


(1) — indicates that register 2 has been preloaded with the entry-point 
address. 
if blank — linkage to the user timer or program check island code subroutine 


is terminated. 


POSITIONAL PARAMETER 3 


save-area — the symbolic address of a standard 72-byte save-area for register 
storage. 

(0) — indicates that register 0 has been preloaded with the save-area 
address. 

Examples: 


















LABEL 6 OPERATION 6 OPERAND 


10 16 
SFist | Ocenia day ec by eel gee payee 
S|T,X,1 t| loc, ,O,PiC,O MM, |S,VjA,R,E| A, OP TIN, 4,0, | | _ 
S(T, Xl wf deity Pet MER [SV AIRELAL eae Qe Sy ae Dea Cae OD 
SIT Xt TT IPC Ct a COs et 























5.7.2. EXIT Macro Instruction (Type R) 


The EXIT macro instruction is used to terminate a user island code subroutine, 
restore the registers, and return program control to the point of interrupt in the 
problem program. The EXIT macro instruction is used in conjunction with the 
STXIT macro instruction. 


The format of the EXIT macro instruction is: 


LABEL | ts OPERATION & OPERAND 
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POSITIONAL PARAMETER 1 


PC — exit from a user program check island code subroutine. 
IT — exit from a user timer island code subroutine. 
oc — exit from a user operator communications island code subroutine. 
if blank -  — IT is assumed. 
Examples: 
LABEL 6 OPERATION 6 OPERAND a] 


16 
Piva dia | febnin | | 
Pus i tid fepstit | frre 
Pees te | fet | hit 
Posi tist pant | fore 


SYSTEM INFORMATION CONTROL 


The system information block exists within the storage area assigned to the Supervisor 
along with a number of job control blocks. Each problem program is assigned a 512-byte 
storage area at the beginning of the program which is known as the job preamble. The 
programmer can retrieve or read information from the system information block, the 
program’s job control block, and the job preamble. In addition, the programmer can 
establish, change, or cancel information only within the 12-byte communication region 
of the job preamble. The programmer cannot alter any other of the contents of these 
privileged storage areas. The communication region is most commonly used to pass 
information from one job step to the next; 12 bytes of data can be stored by one job 
step and retrieved by subsequent job steps associated with the same job. 


The following macro instructions are provided to assist the programmer in accessing 
these restricted storage areas: 


m= GETADR — get absolute base address of: 
(1) the system information block 
(2) the job control block 
(3) the job preamble 


a GETCOM -— retrieve the contents of the 12-byte communication region from within 
the job preamble. 


mw PUTCOM — write a 12-byte character string into the communication region within 
the job preamble. 
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5.8.1. GETADR Macro Instruction (Type R) NY 


The GETADR macro instruction is used to acquire the absolute base addresses of 
the system information block, the job control block, and the job preamble. All 
programs are permitted to read and retrieve information from these storage areas. 
Whenever this macro instruction is executed, only the requested base address is 
given to the problem program; no data is moved as a result of issuing this macro 
instruction. If the information desired must be moved to the program area, the 
programmer must provide the commands using the returned address as the base 
address. The requested address is returned in register 1. 


The format of the GETADR macro instruction is: 





LABEL | 6 OPERATION + OPERAND 











SIB 



































[name] GETADR JCB ; 
PRE} 
POSITIONAL PARAMETER 1} 
SIB — get the base address of the system information block. 
JCB — get the base address of the job control block. 
PRE — get the base address of the job preamble. 
~~ 
if blank — SIB is assumed. 
Examples: 
LABEL tb OPERATION 6 OPERAND 5 
1 16 
it Pee cere Dee meee Semen 
4 LS a a) rl eR a ID 
S 1B PL eed ay tay 
Peta | [SET AOI Fea Ye tH VO eT cae Ta 
The following example illustrates the use of the GETADR macro instruction in 
conjunction with standard system labels. 
LABEL 6B OPERATIONS OPERAND a] 
1 10 16 
oie pei Bi Ag oh poe Ue ap. Sr lh pe fe he Sh ie 9 oat 
DATE ¢ (8), S,Bi$ OD TEC IT), | 1 | 1 Eee) Eas EE Luo 4 | 1 
pops bo Pe a a 
an] bea ee ne Rs Hi We A ANS GT ee Ot WL) 
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NY The execution of line 1 causes the base address of the system information block 
to be returned in problem register 1. The execution of line 2 causes the transfer of 
eight characters from a field in the system information block identified by the 
standard system label SB$DTE (date field) to the user field identified by the label 
DATE. 
5.8.2. GETCOM Macro Instruction (Type R) 
The GETCOM macro instruction is used to retrieve the contents of the 12-byte com- 
munication region from within the job preamble. When this macro instruction is issued, 
12 bytes of information are moved to a storage area specified by the programmer. 
The format of the GETCOM macro instruction is: 
LABEL | t OPERATION 6 OPERAND 
GETCOM 
(1) 
POSITIONAL PARAMETER 1 
to-addr — the address of a 12-byte main storage area to which the contents 
of the communication region will be moved. 
; (1) — indicates that register 1 has been preloaded with the address of 
: a 12-byte main storage area. 
Example: 
LABEL 6 OPERATION 6 OPERAND 5 
i 10 16 
(esi Se ting oI he a ee ee Be de 
pe pe SL ee et pg Se aie pe pape 
pS OMAR E Ap yo) i ey ee Ag a ig 
TER TOME Ca ed OE WC) COE TU) CRs TET COE Pl WN WAT CaO a Pe CO Da 
VERS Va Oat a0 Ee x a CO Ws ey We oe lL) se (0 te OME Cd Sa De a 
pe eRe pated py pod de fi Pg ag 
ppa ta ba Pe 
NY 
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5.8.3. PUTCOM Macro Instruction (Type R) ar 


The PUTCOM macro instruction is used to write 12 bytes of information into the 
12-byte communication region within the job preamble. When this macro instruction 
is issued, the information is moved from the area specified by the programmer to 
the 12-byte communication region in the job preamble. 


The format of the PUTCOM macro instruction is: 





LABEL |t OPERATION 6 OPERAND 
fr-addr 
[name] PUTCOM 
(1) 
POSITIONAL PARAMETER 1 
fr-addr — the symbolic address of a 12-byte main storage area containing 


the data characters to be written in the communication region 
of the job preamble. 


(1) — indicates that register 1 has been preloaded with the address of 
the 12-byte storage area. 
Example: 
LABEL 6 OPERATION 6 OPERAND + < 


-_t 
a 


R,1,$,, C/O M,A,R,E{A 


UT,C.O (1) foes is ae 


C,L,1,2,'lu,s,erpefijn, fo, r| ma,tyi jofn,' 


ptpiri ir tar ii ty 
porter ari tipi sy Ta 


A 





= = 
° 
= 
> 
a 
m 
Ce SE (De as i 





9 vir iis 
a > 
pf | | fl Tl UT f= 


5.9. CONTROL STREAM READER 


In disc systems, Job Control stores all job control streams on the resident direct 
access storage device. The GETCS macro instruction permits the problem program 
to read certain control statements and data images from their associated control 
streams. 


In tape systems, control streams are not stored on auxiliary storage, but are processed 
as they are introduced by the card reader. The GETCS macro instruction permits the 
problem program to read certain control statements and data images from the control 
stream in the card reader. - 
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GETCS Macro Instruction (Type R) 


The GETCS macro instruction is used to retrieve data images and certain control 
statements from the job’s control stream. Problem programs are permitted to access 
their respective control streams in order to retrieve PARAM, $ (start-of-data), and 
* (end-of-data) Job Control statements and data images. Each record retrieved is 
an exact image of the 80-byte source statement. 


The format of the GETCS macro instruction is: 





OPERAND 






LABEL | t OPERATION t 


#-records 





input-area 






[name] ; 
(1) (0) 
POSITIONAL PARAMETER 1 
input-area — the symbolic address of the first byte of a main storage area 


large enough to contain the retrieved records. As each 80-byte 
record is retrieved from the control stream, it is copied into 
contiguous byte locations beginning with this address. 


(1) — indicates that register 1 has been preloaded with the address of 
the main storage input area. 


POSITIONAL PARAMETER 2 


#-record — number of records requested. 

(0) — indicates that register 0 has been preloaded with the number of 
records. 

if blank — lis assumed. 

NOTES: 


(1) Following the execution of a GETCS macro instruction, register 0 contains the 
binary count of records retrieved. If no records are available in the control stream 
(that is, if the next sequential record in the control stream is not a PARAM, $, 
or * Job Control statement, or a data image), register 0 is set to binary zero. 


(2) If two or more records are requested by a single GETCS macro instruction, the 
first occurrence of an * (end-of-data) Job Control statement causes termination 
of the control stream reader function. Also, the first occurrence of a record that 
is not a PARAM or $ Job Control statement, or a data image causes termination 
of the function. 


(3) If the control stream reader function is automatically terminated due to the 
detection and transfer of an * Job Control statement, a subsequent GETCS 
macro instruction causes the following record to be retrieved from the control 
stream. 


33 


UP-7689 





UNIVAC 9400 SUPERVISOR 


sEcTION: 5 PAGE: 


(4) In tape systems, each execution of a GETCS macro instruction is limited to the 
retrieval of one control statement or one data image (that is, one card). 


(5) Program control is returned to the issuing program at the point immediately 
following the GETCS macro instruction. The address of a command control 
block is returned in register 1. The programmer can issue a WAIT or MARK 
macro instruction referencing this command control block. Thus, synchronization 
with the control stream reader is similar to that used with physical IOCS. 


(6) A GETCS macro instruction cannot be issued when there is either an OPR, 
RDFCB, or LOAD macro instruction outstanding. If this is attempted, a soft- 
ware program check error results. 








Examples: 
LABEL 6B OPERATION 6 OPERAND 6 
10 16 
ee egg GE, TC Sf IS TATE 7, pe bt Pt Pt tt 
pili G\E,T.C 1S Vade Pe 
iit bag phoragpae te gg p tape be pt a 








5.10. PROGRAM CHECKPOINT 


When a problem program is expected to run for an extended period of time, the program- 
mer should make provisions for periodic checkpoints. The CHKPT macro instruction 
is provided for this purpose and is used in conjunction with the restart function of 

Job Control. The restart function is calied and activated when Job Control detects 

a RSTRT control statement in the job control stream. 


5.10.1. CHKPT Macro Instruction (Type S) 


The CHKPT macro instruction is used by the programmer to cause checkpoint 
records to be written, thus preserving the program’s operating environment. This 
macro can be executed as frequently as the programmer wishes. When this macro 
instruction is issued, a serial number is assigned for subsequent reference by the 
RSTRT control statement. 


The format of the CHKPT macro instruction is: 






LABEL | % OPERATION 6 OPERAND 


file-name, restart, file-list,error 





{[name] 


(1) 
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POSITIONAL PARAMETER 1 


file-name ~— the symbolic address of the DTF (file definition) specified by 
the Data Management routines to be used when writing the 
checkpoint records. 


(1) — indicates that register 1 has been preloaded with the address of 
a parameter list that contains the addresses of positional para- 
meters 1 through 4. 


POSITIONAL PARAMETER 2 


restart — the symbolic address to which control is to be given when re- 
starting the checkpointed program. 


POSITIONAL PARAMETER 3 


file-list -- the symbolic address of a list of file addresses. This parameter 
is required for repositioning files when restarting the checkpointed 
program. 


POSITIONAL PARAMETER 4 


error — the symbolic address to which control is passed if an error occurs 
during the checkpoint operation. 


Examples: 


LABEL t OPERATION 6 OPERAND 

















PROGRAM TERMINATION AND STORAGE DISPLAY 


Four macro instructions are provided which cause program termination and storage 
display. 


a EOJ 


Normal job-step termination is a function of the EOJ (end-of-job step) macro 
instruction. : 


gw CANCEL 


The CANCEL macro instruction causes the immediate cessation of all activity 
scheduled for the job. 


35 


UP-7689 UNIVAC 9400 SUPERVISOR 


SECTION: 5 PAGE: 


ms DUMP 


The DUMP macro instruction causes a display of main storage followed by the 
termination of the job step, but it does not cause the cancellation of remaining 
scheduled job steps associated with the job. 


= SNAP 


The SNAP macro instruction is used to display main storage during the execution 
of a job step. 


Job Control is called into main storage when program termination takes place. 
5.11.1. EOJ Macro Instruction (Type R) 
The EOJ macro instruction is used to cause normal job step termination. 


Job Control is then loaded in the problem program area to prepare the next scheduled 
job step or, if the current job step is the last, terminate the job. 


The format of the EOJ macro instruction is: 


LABEL | t OPERATION 6 OPERAND : 
[name] EOJj 
No parameters are required by the EOJ macro instruction. 


Example: 


LABEL 6 OPERATION 6 OPERAND 6 
10 16 


NiDJiSl ys 1 EO: 3 
ite Liu Vy WSO Ne GO a ee La Em CA Ee ee CCT dD eC 
Nl Fe Oe DO OD OG 

















5.11.2. CANCEL Macro Instruction (Type R) 


The CANCEL macro instruction is used to cause the immediate cessation of all 
processing for the current job step and any remaining job steps scheduled for the 
job. This macro instruction can be executed at any time and cancellation is immedi- 
ate (the CANCEL macro instruction has the same function as the CANCEL operator 
command, see 6.5.12). 


The format of the CANCEL macro instruction is: 









LABEL | t OPERATION t OPERAND 


CANCEL 





No parameters are required by the CANCEL macro instruction. 


() 


UP-7689 


UNIVAC 9400 SUPERVISOR 


SECTION: PAGE: 


Example: 










LABEL 6B OPERATION 6 


10 


OPERAND 











CIAWNNICEIL] pp | 






Pope Pa te 





perpetrate ri tori teria Peri te 





5.11.3. DUMP Macro Instruction (Type R) 


The DUMP macro instruction is used to cause a printout of main storage followed 
by termination of the job step. The termination procedure used is identical to the 
EOJ function (job step termination). 


The format of the DUMP macro instruction is: 





LABEL | t OPERATION t OPERAND 






No parameters are required by the DUMP macro instruction. 


Example: 


LABEL B OPERATIONS OPERAND 




















5.11.4. SNAP Macro Instruction (Type S) 


The SNAP macro instruction is used to display the contents of the 16 problem 
registers and selected main storage areas within the problem program. 


The format of the SNAP macro instruction is: 







LABEL | 6 OPERATION +t OPERAND 


beginning-addr,ending-addr,...,addressing-pairs 


{name] 
(1) 
POSITIONAL PARAMETER 1 
beginning- — the symbolic beginning address of the main storage area to be 
addr displayed. This parameter is used with positional parameter 2 


to form a beginning and ending addressing pair of a main storage 
area, Successive parameter pairs (3 and 4, 5 and 6, etc.) specify 
the beginning and ending addresses of additional main storage 
areas to be displayed. 


37 


UP-7689 


UNIVAC 9400 SUPERVISOR P 


SECTION: PAGE: 


(1) — indicates that register 1 has been preloaded with the address of 
a parameter list which contains the beginning and ending addresses 
of the main storage area(s) to be displayed. When the special register 
notation form of the SNAP macro instruction is used, the programmer 
has the responsibility of providing a parameter list containing the 
beginning and ending addresses of the main storage area(s) to be 
displayed. The end of the parameter list is indicated by setting the 
sign bit of the last word in the parameter list to 1. 


POSITIONAL PARAMETER 2 


ending-address — the symbolic ending address of the main storage area to be 
displayed. This parameter is used with positional parameter 1 
to form a beginning and ending addressing pair of a main storage 
area. Successive parameter pairs (3 and 4, 5 and 6, etc.), specify 
the beginning and ending addresses of additional main storage 
areas to be displayed. 


POSITIONAL PARAMETERS 3 THROUGH n 


addressing- — symbolic addresses specifying the beginning and ending addresses 
pairs of additional main storage areas to be displayed. 
Examples: 

LABEL f OPERATION 6 OPERAND 6 


rr 
- 


A, ,F,R,O| M1 

A,(,T,0,1 |) aoa tia Peri ti Pa 
A,(, F,R,O|M,2,) 

X,' ,8,0;' 

A,L,3,(,T102,) 


vile is 
Z |> 
> 

v 


09 |D |o |v 

a |. la Ia Ilo 
(a ES ae Es a ee - 
boy 





F.RO,M1t,,,7,0,1,,,;F,R,O,M2;,,T,0.2 
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6. OPERATOR COMMUNICATIONS 


GENERAL 


Facilities are provided in the UNIVAC 9400 System to permit two-way communications 
between the operator and both the operating system and problem programs. These 
communications facilities include the following: 


w Operator messages to the operating system 


m Operating system messages to the operator 


a Operator commands to the operating system 


—_— 


m Operator messages to problem programs 


uw Problem program messages to the operator 


All messages between the operator and the operating system or problem programs are 
printed at the system console and are automatically time stamped by the operator 
communications function of the Supervisor (that is, prefixed by the time). All messages 
are printed at the system console by means of the OPR macro instruction. Operator 
replies to problem program messages are handled automatically by the Supervisor, but 
unsolicited messages by the operator must be handled by the operator communications 
island code subroutine (see 5.7). 


MESSAGE FORMATS 
All messages have the following general format: 


prefix message-text® 
The prefix always contains the time expressed in the form hh:mm. 


where: 
hh specifies the hour (00 to 99) 


mm specifies the minute (00 to 59) 


The prefix can also contain additional information and symbols depending on the type 
of message. The second part of the message (that is, the message text) contains either 
a clear text message for the operator, or specific words and/or symbols required by the 
operating system or problem program. The end-of-message symbol © is always required 
as the last character of a message. 
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6.3. OPERATOR MESSAGES TO THE OPERATING SYSTEM 


ag 
All messages from the operator to the operating system are either solicited (replies to 
messages) or unsolicited (directions to the systems error job). 
Messages from the computer operator have the format: 
@bhh:mmbjjRbreply® 
or 
@shh:mmbjj,bunsolicited-message® 
NOTE: The symbol 6 signifies a required space ; this symbol is not printed. 
w Character positions 1 through 8 
prefix — the prefix (@bhh:mmb) is printed as a response when the ATTENTION 
key at the system console is depressed. This response is printed to 
indicate the readiness of the Supervisor to accept a message from the 
operator. If the Supervisor is not ready to accept a message, the time 
response is delayed and the console is temporarily locked. As 
soon as the Supervisor is ready, the time is printed and the carriage 
is not returned to the left margin of the page. The operator can then 
type in his message. 
aoe 
m Character positions 9 and 10 
— 
jj — the number of the job for which the message is intended. 
m Character positions 11 and 12 
Rb — when replying to a previous message, the operator types Rb6 
in these character positions. 
a) — following the job number typein for an unsolicited message, the 
operator depresses the end-of-message key. If the error job can 
accept the unsolicited message, the Supervisor responds with a 
,b. Then the operator types the message-text. 
@ Character positions 13 through 75 
message-text — the operator types in the reply or unsolicited message according to 
the prescribed format. The format depends on the particular element 
of the operating system that is to receive the message. 
® — the end-of-message symbol must be the last character of the message. 
on ~ 
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OPERATING SYSTEM MESSAGES TO THE OPERATOR 


All messages between the operating system and the computer operator are printed at 
the operator’s console and are automatically time stamped by the operator communica- 
tions function of the Supervisor. 


Elements of the operating system issue the following types of full text messages to 
the computer operator: 


ws Action 


This type of message is issued when operator intervention and assistance are 
required before processing of the requesting element can continue. Mounting 
disc packs, and turning on power to devices are examples of operator actions 
requested by this type of message. 


@ Information 


This type of message is issued when information is passed to the operator for his 
information and for inclusion in the system’s chronological log. Notification of normal 
job termination is an example of this type of message. 


@ Decision 


This type of message is issued when the operating system reaches a point in its 
processing where a choice between the alternate courses of action must be made by 
the operator before processing can continue. Asking the operator to decide whether 
to retry an error recovery procedure or to abort the problem program are examples of 
this type of message. 


All messages from the Supervisor to the operator have the format: 
*thh:mmbjjbmessage-text 
or 


bthh:mmbjjbmessage-text 


NOTE: The symbol signifies the presence of a required space; this symbol is not 
printed. 


m Character position 1 


f — indicates that the operator must reply to the message before processing 
of the affected job step(s) can continue. 


if blank — no reply is necessary. Processing continues immediately following 
the message typeout. 


mw Character position 2 


t — type of message character: 
A — action 
I — information 


D — decision 
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@ Character positions 3 through 7 
prefix — hh:mm 
where: 
hh is the hour of day (00 to 99) 
mm is the minute (00 to 59) 
m Character position 8 


always blank 


m Character positions 9 and 10 
ji — job-number 
@ Character position 11 


always blank 


@ Character positions 12 through 15 


eenn — ee are two alphabetic characters identifying a particular element 
of the operating system. 


— nn are two alphanumeric characters identifying a particular message 
from that element. 


@ Character position 16 


always blank 


m Character positions 17 through 75 


message-text — clear text 


OPERATOR COMMANDS TO THE OPERATING SYSTEM 


Commands from the operator to the operating system are messages directing the 
Supervisor in its operations, 


These commands have the following format: 
@bhh:mmbcommand® 


m Character positions 1 and 2 


always blank 


mw Character positions 3 through 7 


prefix — the prefix (hh:mm) is printed by the Supervisor as a response, whenever 
the ATTENTION key at the operator’s console is depressed. 
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m Character position 8 


always blank 


@ Character positions 9 through 80 


command — a string of from three to eight characters and beginning with an alphabetic 
character is considered a command. This character string is compared 
against a list of valid commands before the command is accepted. 


If parameters are required by the command, at least one blank character 
must separate the command from its parameters, and parameters are 
separated by commas. 


NOTE: All operator commands are from 2 to 8 characters in length, but can be defined 
by typing in only the first two characters; for example, SE for SET, DE for 
DELETE, etc. Likewise, parameters which identify subfunctions can also 
be specified by the first two characters; for example, SE CL for SET CLOCK. 


© — the end-of-message symbol must be the last character of this message. 


6.5.1. SET Command 


The SET command is used for any of the following: set the date (month, day, and 
year) in the system information block, set the time of day in the simulated day clock, 
set the system program switch indicator in the system information block, store a 
character string in the system communication region of the system information block, 
or set specific information and status bits in the physical unit blocks. The particular 
function performed by the SET command is determined by positional parameter 1 which 
follows the word SET. Due to the complex structure of the SET command, each of the 
functions previously mentioned is illustrated separately. 


ma DATE 


The SET command when used to set the date field in the system information block 
has the format: 


SET DATE,xx/xx/xx [,yyddd] [,yyddd] 


POSITIONAL PARAMETER 1 


DATE — indicates that the following positional parameter(s) will be stored 
in the appropriate date fields within the system information block. 


POSITIONAL PARAMETER 2 


xx/xx/xx — usually specifies the month (01-12), the day (01-31), and the year 
(00-99) in any order. (However, any eight characters canbe specified 
as positional parameter 2.) 
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POSITIONAL PARAMETER 3 


sl 
yyddd — this date is stored in the form Bbyyddd (in EBCDIC) and is used by 
data management when checking tape file labels. 
if blank -— the appropriate field in the system information block remains 
unchanged. 
POSITIONAL PARAMETER 4 
yydd — is stored in the form tydd (discontinuous binary) and is used by 
data management to check disc file labels. 
if blank — when positional parameter 3 is not specified, the appropriate field in the 
system information block remains unchanged. If, however, positional param- 
eter 3 is specified, the date specified by that parameter is converted to 
the form bydd and stored in the appropriate field of the system information 
block. 
CLOCK 
The SET command, when used to set the time of day in the simulated day clock, 
has the format: 
SET CLOCK,hh:mm 
POSITIONAL PARAMETER 1 = 
CLOCK — indicates that the simulated day clock will be set to the time aa 


specified by positional parameter 2. 
POSITIONAL PARAMETER 2 


hh:mm — hh specifies the hour (00 to 99) and mm specifies the minute 
(00 to 59). 


COMREG (Communication Region) 


The SET command, when used to store information in the system communication 
region, has the format: 


SET COMREG, character-string 


POSITIONAL PARAMETER 1 


COMREG — indicates that the character-string specified by positional parameter 
2 will be stored in the system communication region in the system 
information block. 


POSITIONAL PARAMETER 2 


character-string — 1 to 24 hexadecimal characters (specified by X'xx...') or 1 to 12 
EBCDIC characters (specified by C'cc...') to be stored in the 
12-byte system communication region. 
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m SPSI (System Program Switch Indicator) 


The SET command, when used to set the system program switch indicator, has the 
format: 


SET SPSI,switch-setting 


POSITIONAL PARAMETER 1 


SPSI — indicates that the system program switch indicator will be set to 
the bit pattern specified by positional parameter 2. 


POSITIONAL PARAMETER 2 


switch-setting — one to eight characters, either 0, 1, or X. Each typed-in 1 or 0 
character is used to change an individual bit position of the system 
program switch indicator within the system information block. (The 
SPSI is the last byte in the 12-byte system communication region.) 
Character positions containing 0 cause the respective bit positions 
to be set to 0; character positions containing 1 cause the respective 
bit positions to be set to 1; character positions containing X are 
unchanged. Any unspecified rightmost character positions are 
assumed to be X. 


Examples: 


SPSI BIT POSITIONS 


Mooi CONDITION 
| ofs|2tsfats|e[7 | 





ASSUMED SETTING O;1f;l}1}o0};0j0j}1 
FIRST TYPEIN — SET SPSI, 1 

FIRST RESULT 1]1 0);0;1 
SECOND TYPEIN — SET SPSI, X0001 

SECOND RESULT 0/0 0;0/;1 
THIRD TYPEIN — SET SPSI, XXXXXXxX0 

THIRD RESULT 0;0 0);0]0 
FOURTH TYPEIN — SET SPSI, 00000000 

FOURTH RESULT 010 0) 0) 0 
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The SET command, when used to set bits within the physical unit blocks, has 
the format: 
DOWN 
UP 
SHARE 
NOSHARE 


ALT, pub-identifier 
CHANNEL, chnl/cochnl 

SET 10,pub-identifier, TY PE, type-code 
DEVICE, device-address 
VOLUME, volume-serial-number 
RES 
RDR 


| 


Inlalols 


POSITIONAL PARAMETER 1 


10 — indicates that a change is to be made within the physical 
unit block specified by positional parameter 2. 


POSITIONAL PARAMETER 2 


pub-identifier — three characters identifying the physical unit block to WY 
be changed (these characters are available following 
system generation). 
POSITIONAL PARAMETER 3 
DOWN — sets the device status to down. 
UP — sets the device status to up. 
SHARE — permits the device to be allocated to more than one program 
simultaneously. 
NOSHARE — forbids allocation of the device to more than one program 
simultaneously. 
ALT — stores the address of the physical unit block identified by 
positional parameter 4 in the alternate device field of the 
physical unit block. 
CHANNEL — stores positional parameter 4 in the channel/cochannel 
field of the physical unit block. 
TYPE — stores positional parameter 4 in the device field of the 
physical unit block. 
DEVICE — stores positional parameter 4 in the device-address field 
of the physical unit block. oe: 
VOLUME — stores positional parameter 4 in the volume-serial-number al 


field of the physical unit block. 
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RES — used to identify the peripheral device specified by posi- 
tional parameter 2 as the system resident device. This 
device can be either a magnetic tape unit or disc drive. 


RDR — used to identify the peripheral device specified by posi- 
tional parameter 2 as the system reader. This device can 
be a card reader, magnetic tape unit, or disc drive. 

IPT — used to identify the peripheral device specified by posi- 
tional parameter 2 as the system primary input device for 
reading control streams. 

LOG — used to identify the peripheral device specified by posi- 
tional parameter 2 as the system logging device. This 
device is usually the system console. 

PCH — used to identify the peripheral device specified by posi- 
tional parameter 2 as the system card punch. 

LST — used to identify the peripheral device specified by posi- 


tional parameter 2 as the system listing device. This 
device can be a line printer, magnetic tape unit, or disc 
drive. 


POSITIONAL PARAMETER 4 


pub-identifier — three characters identifying the alternate physical unit 
block. 
chnl/cochnl — two characters specifying the legal channel routes to the 


device. The first character specifies the primary channel 
and the second specifies the secondary channel. If the 
two characters are equal, no cochanneling is possible. 


type-code — two characters specifying the device and its options. 
device-address — two characters specifying the device address. 


volume-serial-number — from one to six characters representing the volume serial 
number to be stored in the physical unit block. This 
number is considered to be right-justified and, if less than 
six characters, is zerofilled to the left. 
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Examples of the SET command follow: 


DATE ,29/30/676@ 
CLOCK, €9:59@ 


COMREG, X'G1GM1A4BFFFFO 1298 €00FFFF'® 


SPS1,2111XXX® 
10,602,UFe 
10,602, SHARE® 


10,AC0,RES® 


6.5.2. LOG Command 


6.5.3. 





The LOG command is used to cause all Job Control statements to be included in the 
system log as they are processed and executed by Job Control. 


The LOG command has the format: 
LOG 


No parameters are required by the LOG command. 


An example of the LOG command is: 


@ 08:17 Loge 


NOLOG Command 


The NOLOG command is used to suppress the logging of all Job Control statements. 
The NOLOG command has the format: 
NOLOG 


No parameters are required by the NOLOG command. 


An example of the NOLOG command is: 


@ 29:41 NOLOG® etl 
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FILE Command (Disc Systems Only) 


The FILE command is used to call the file function of Job Control for the purpose 
of filing job streams in the job file on the system resident direct access device. 


The FILE command has the format: 
FILE [nn] 


POSITIONAL PARAMETER 1 


nn — the number of job streams to be read from the card input device and 
filed in the job file on the resident direct access storage device (nn 
equals the number of JOB statements appearing in the control stream to 
be filed). Each time a job stream is filed, nn is decremented by one. 
When nn equals zero, the file function terminates. 


if blank ~ the file function terminates upon encountering the first blank card 
following an & (end-of-job) Job Control statement. 


An example of the FILE command is: 


@ 13:42 FILE® 


@ 14:3¥ FI 60 





DELETE Command (Disc Systems Only) 


The DELETE command is used to call the delete function of Job Control for the 
purpose of deleting job streams from the job file on the system resident direct 
access device. 


The DELETE command has the format: 


jobname 


DELETE 
ALL 
POSITIONAL PARAMETER 1 


jobname — the one- to eight-character job identification appearing in the JOB state- 
ment of the filed job stream to be deleted from the job file. 


ALL — used to delete all entries in the index of the job file. When ALL is used, 
the entire storage area assigned to the job file is reclaimed for subsequent 
filing operations. 


Examples of the DELETE command are: 


@® 15:29 DELETE TESTRUNO® 


® 16:16 DE ALL® 
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6.5.6. RUN Command 


6.5.7. 


The RUN command is used to call the control portion of Job Control for the purpose 
of preparing and loading a job for execution, In disc systems, only job streams filed 
in the job file can be selected. In tape systems, the job stream is introduced through 
the card reader. 
The RUN command has the format: 

RUN jobname[,priority][,GO] 
POSITIONAL PARAMETER 1 


jobname -— the one- to eight-character job identification appearing in the JOB state- 
ment of the job stream to be executed. 


POSITIONAL PARAMETER 2 


Priority — the number 1, 2, or 3 indicating the user priority level at which the job 
will be run. This priority code overrides the one specified by the JOB 
statement. 

if blank -— the priority level specified by the JOB statement is used. 


POSITIONAL PARAMETER 3 


GO — the job is assigned to the switch list and marked ready immediately 
following the job preparation and loading sequence. 


if blank -— the job is assigned to the switch list and marked nonready. A GO 
command is necessary to change the status to ready when the GO param- 
eter is not included in the RUN command. 


An example of the RUN command is: 


29:01 RUN TEST#1,,G0 





GO Command 


Jobs loaded by the RUN command without the GO parameter are not allowed to 
compete for central processor time due to their nonready status. The GO command 
changes the job’s status from nonready to ready. 


The GO command has the format: 
GO jobnumber 


POSITIONAL PARAMETER 1 


jobnumber — the job number (10 through 99) assigned by Job Control and printed at 
the console following the RUN command. This number identifies 
the job to be made ready for execution. 


12 
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An example of the GO command is: 


@ 10:28 GO 270 





READY Command 


The READY command is used to inform Job Control that requested operator actions 
have been completed. 


The READY command has the format: 
READY jobnumber 


POSITIONAL PARAMETER 1 


jobnumber — the jobnumber (10 through 99) assigned to the job by Job Control and 
printed at the system console following the RUN command. This number 
indicates which job the operator’s actions pertain to and can be correlated 
with the requests appearing in the system log. 


An example of the READY command is: 


@ 18:14 READY 208 





LIST Command 


The LIST command causes the contents of the system information block, the job 
control blocks, the physical unit blocks, and the index of the job file to be included 
in the system log. 


The LIST command has the format: 


wa 


IB 
P 
10 
JOBS 


—_ 


LIST 


POSITIONAL PARAMETER 1 


SIB — print the system information block. 

jP — print the job control blocks and job preambles. 
10 — print the physical unit blocks. 

JOBS — print the index of the job file. 
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Examples of the LIST command are: 


@ 17:57 LIST SIBe 


@ 18:44 LI JoBse 





PAUSE Command 


The PAUSE command is used to cause a delay between two job steps of a specific 
job, and can be used for operator intervention. This command can be given at any 
time with the delay occurring at the conclusion of the currently running job step. 


The PAUSE command has the format: 
PAUSE jobnumber, user-comment 


POSITIONAL PARAMETER 1 


jobnumber — the job number assigned to the job by Job Control and printed at 
the console following the RUN command. 


POSITIONAL PARAMETER 2 


user-comment — any character string to be printed at the system console. 


NOTE: When the pause occurs, the word ‘‘PAUSING’’ and the jobnumber are printed 
at the console. 


An example of the PAUSE command followed by the message printed when the delay 
occurs is: 


@ 11:00 PAUSE 19,END PASS1 © 


111381 01 JCB? 19 PAUSING 





STOP Command 


The STOP command is used to suspend a job between job steps. To be effective, 
it must follow a PAUSE command for the same job. 


The STOP command has the format: 
STOP jobnumber, jobname 


POSITIONAL PARAMETER 1 


jobnumber — the jobnumber assigned to the job by Job Control and printed at the 
system console following the RUN command. 
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POSITIONAL PARAMETER 2 


jobname — the one-to eight-character job identification appearing in the JOB 
statement. The job’s number and name are both required to avoid 
erroneous job suspensions due to type-in errors by the operator. The 
jobname is retrieved and compared against the name appearing in the 
STOP command, If the name and number are not as specified by Job 
Control, the STOP command is rejected. The operator must then re - 
submit the command with the correct number and name. 


An example of the STOP command is: 


@ 12:13 STOP 12,MEANVALUS 





CANCEL Command 


The CANCEL command is used to cause the immediate cessation of all processing 
for a job running in the system. The CANCEL command can be given at any time 
and results in immediate termination of the currently running job step and any re- 
maining job steps scheduled for the job. 


The CANCEL command has the format: 
CANCEL jobnumber,jobname 


POSITIONAL PARAMETER 1 


jobnumber — the jobnumber assigned to the job by Job Control and printed at the 
console following the RUN command, 


POSITIONAL PARAMETER 2 


jobname -— the one- to eight-character job identification appearing in the JOB 
statement. The job’s number and name are both required to avoid 
erroneous job cancellations due to type-in errors by the operator. 
The jobname is retrieved and compared against the name appearing 
in the CANCEL command. If the name and number are not as specified 
by the Job Control program, the CANCEL command is rejected. The 
operator must then resubmit the command with the correct number and 
name. 


An example of the CANCEL command is: 


@ 11:43 CANCEL 33,PAYROLL® 
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6.5.13. DUMP Command 
~~ 
The DUMP command is used to get a printout of main storage and terminate a job 
step if specified. Remaining job steps for the job are not cancelled and control is 
given to Job Control following the printout. 
The DUMP command has the format: 
DUMP SYSTEM 
= jobnumber, jobname 
POSITIONAL PARAMETER 1 
jobnumber — the jobnumber assigned to the job by Job Control. 
SYSTEM -— causes the printout of the entire main storage. No jobs are terminated. 
POSITIONAL PARAMETER 2 
jobname -— the one- to eight-character job identification appearing in the JOB 
statement. The job’s number and name are both required to avoid 
erroneous job step cancellations due to type-in errors by the operator. 
The jobname is retrieved and compared against the name appearing in 
the DUMP command. If the name and number are not as specified by 
Job Control, the DUMP command is rejected. The operator must then 
resubmit the command with the correct number and name. 
@ 26:39 DUMP 12,JO0BS10 = 
@ 89: 32 DUMP SYSTEM® 
6.5.14. ALTER Command 
The ALTER command is used to introduce object code alterations by means of 
the system console at program run time. 
The format of the ALTER command is: 
PM 
RST program-mask 
A*address Gade RESET 
ALTER [job#] |, { P*address change *\ CARDS 
* 
R*address org-address LAST 
address 
ORG 
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POSITIONAL PARAMETER 1 


job# 


if blank 


— a two-character job number assigned to the job by Job Control and 


printed at the system console following the RUN command. (This 
parameter is not required if positional parameter 2 is in the form A* 
address or ORG. 


— A*address or ORG must be specified as positional parameter 2. 


POSITIONAL PARAMETER 2 


PM 


RST 


A*address 


P*¥address 


R*address 


address 


— indicates that bits 2 through 5 of the byte specified by positional 


parameter 3 are to replace the condition code and program mask 
portion of the job’s program status word, bits 34 through 37. (These 
bits are located in the job control block at JB$PSW+4.) Bits 0, 1, 
6, and 7 are ignored. 


indicates that the main storage address specified by positional 
parameter 3 is to replace the program restart address in the job’s 
program status word, bits 47 through 63. (These bits are located 
in the job control block at JB$PSW+5 through JB$PSW+7.) 


the characters A* are used to indicate an absolute address. 


the characters P* are used to indicate an address that is relative 
to the first byte of the problem program’s job preamble. 


the characters R* may be used to indicate that the address is 
relative to the code image area of the problem program. 


the hexadecimal main storage address of the first byte of an area into 
which the byte or bytes specified by positional parameter 3 (change) 
are to be stored. This field may be one through five hexadecimal 
digits. 


When this address is not prefixed with the characters A* or P*, it 
is assumed to be relative to the code image area of the problem 
program (that is, this address agrees with the code-edit listing 
for programs assembled relative to zero). 


indicates that the address specified by positional parameter 3 is to 


be added to the addresses appearing in the following ALTER commands. 


This address is used as the base address in the calculation of ef- 
fective addresses in the following ALTER commands. This base 
address remains effective until another ORG operation is encountered 
or until LAST is specified as positional parameter 4. 
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The alter routine calculates effective main storage addresses as 


follows: Y 
(a) if address or R*address: E = 1+A+0 

(b) if A*address: E = A+O 

(c) if P*address: E 2 P+A+0O 


where: E is the effective address, 
I is the code image base address, 
P is the preamble address, and 
A is the address from positional parameter 2, and 
O is the ORG address previously specified 


Main storage addresses specified in the forms R*address, P*address, 
and address are verified to be within the main storage area assigned 
to the job. In the event an address is not within the permitted address 
range, the ALTER command is rejected. 


Main storage addresses in the form A*address do not require a job 
number in positional parameter 1. 


(a) If a job number is supplied, the A*address is verified to be 
within the main storage area assigned to the job. 


(b) If a job number is not supplied, the A*address is verified to be 
within the limits of the central processor as defined in the 
system information block. 


POSITIONAL PARAMETER 3 


program-mask — two hexadecimal digits representing a single byte to replace the 
condition code and program mask portion of the job’s program 
status word, bits 34 through 37. The format of this byte is: 


BIT POSITIONS 





NEW NEW 
CONTENTS CONDITION PROGRAM 
CODE CODE 
tsteaddress — the hexadecimal address relative to the first byte of the code image 


area of the job at which the job is to resume control. This value 
plus the code base address is stored in the restart PSW in the 
problem job’s job control block. 


The effective address rst-address + I is verified to be within the 
problem program’s code image. 


UP-7689 


UNIVAC 9400 SUPERVISOR 


SECTION: 6 PAGE: 


change — specifies the byte or bytes to be stored in main storage beginning 
at the address specified by positional parameter 2 and extending for 
as many byte positions as indicated by this parameter. 


This parameter can take the following forms: 


(a) X'tcccecccc...' — either of these forms can be used to specify 
or the change characters in hexadecimal. The 
ecccccce... number of characters in the character string 


must be even, thus indicating a change to one 
or more complete bytes. The maximum number 
of hexadecimal characters allowed is 16; that 
is, 8 bytes. 


(b) C'ceccccce...' — used to specify EBCDIC characters. The 
number of characters in the string indicates 
the number of bytes to be changed in main 
storage. 


Change characters are not stored if both the lowest and the highest 
effective addresses of the change are not valid. (See notes (2) and 
and (3) under positional parameter 2.) 


org-address — a base address that is to be added to subsequent main storage 
addresses in the computation of effective addresses. This may be 
one through five hexadecimal digits. 


POSITIONAL PARAMETER 4 


LAST — used to indicate the last of a series of alterations beginning initially 
with an ALTER command or ALTER Job Control statement. The 
parameter causes the termination of the alter function. 


RESET — causes the resetting of the job’s alter mode indicator after this 
command is processed. Reset implies the LAST option. 

CARDS — causes the ALTER statements to be read from the card reader. 

if blank — the alter routine processes the current change and solicits another 


by means of a console message. 
Examples: 
16:45 AL 24,1000, X'@1FF441000'e 


16:45 82 ST19 ENTR® 
16:46 AL 79,PM, 18® 


16:46 @2 ST19 ENTR® 
16:46 @2R 16E9,C*ABC',LA® 
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6.5.15. DISPLAY Command 


~~ 
The DISPLAY command can be used to cause the printing of selected areas of main 
storage at the system console. 
The format of the DISPLAY command is: 
PM 
RST 
; *address 
DISPLAY [jobs], / “9 [ -byt ] 
vi i P*address , number-bytes 
R*address 
address 
POSITIONAL PARAMETER 1 
jobnumber — a two-character job number assigned to the job by Job Control and 
printed at the system console following the RUN command. (This 
parameter is not required if positional parameter 2 is in the form 
A*address.) 
if blank — A*address must be specified as positional parameter 2. 
POSITIONAL PARAMETER 2 
PM — indicates that the job’s program mask and condition code (at the last 
interrupt) should be displayed. The information is obtained from the aes 
job control block located at JB$PSW+4. 
— 


The format of the printout is: 


ST10 xx 
where: 
xx — is the hexadecimal representation of a single byte. 


The format of this byte is: 





BIT POSITIONS 4 5 6 7 
CONDITION PROGRAM 
CONTENTS MASK 


RST — indicates that the program relative address of the job’s restart 
point at the last interrupt is to be displayed. This is obtained in 
the job control block at JB$PSW+5 through JB$PSW+7 and converted 
to a relative address. 
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A*address — the characters A* are used to indicate an absolute address. 


P*address — the characters P* are used to indicate an address the is relative 
to the first byte of the problem program’s job preamble. 


R*address — the characters R* may be used to indicate that the address is 
relative to the code image area of the problem program. 


address — the hexadecimal main storage address of the first byte of an area 
which is to be displayed. This field may be one through five 
hexadecimal digits. 


When this address is not prefixed with the characters A* or P*, it 
is assumed to be relative to the code image area of the problem pro- 
gram (that is, this address agrees with the code-edit listing for 
programs assembled relative to zero). 


POSITIONAL PARAMETER 3 


number-bytes — designates the number of main storage locations to be printed at 
the system console. The forms of this parameter for hexadecimal 
printout is: 


n — where n is a decimal integer 1 through 8. 
XLn — where n is a decimal integer 1 through 8. 
The form of this parameter for EBCDIC printout is: 
CLn — where n is a decimal integer 1 through 58. 


if blank — 1 is assumed. 


Example: Assume the contents of main storage beginning at the job relative 
address X'F00' to be X'FIF2F3F4F5F6F7F8...! 


@ 13252 DI 42,F80,cL8& 
114:51 02 ST1@ 12545678 


@ 13:51 DO! 42,F00,4o 
113251 02 ST10 FIF2F4F4e 





6.5.16. MTC Command 


The MTC (Magnetic Tape Control) command is used to position tape volumes pre - 
viously mounted on tape units. The following functions can be directed by the MTC 
command: 


m Forward space volume a specified number of tape marks 
m Forward space volume a specified number of blocks 
m Backward space volume a specified number of tape marks 


@ Backward space volume a specified number of blocks 
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m Rewind volume to load point 
m Rewind volume and unload 


@ Write tape mark 


The format of the MTC command is: 


EM,nn 
FB,nn 
P ues BM,nn 
MTC pub-identif —! 
MTC pub-identifier, BB.nn 
RL 
RU 
WM 
POSITIONAL PARAMETER 1 


pub-identifier — three characters identifying the physical unit block for the tape 
unit to be positioned. 


POSITIONAL PARAMETER 2 


FM — Forward space volume a specified number of tape marks 
FB — Forward space volume a specified number of blocks 

BM — Backward space volume a specified number of tape marks 
BB — Backward space volume a specified number of blocks 
RL — Rewind volume to load point 

RU — Rewind volume and unload 

WM — Write tape mark 


POSITIONAL PARAMETER 3 


nn — specifies the number of blocks or tape marks that the volume is 
to be spaced, either backward or forward. 


Examples: 


@ 65:55 MTC ACZ,RLO 
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6.5.17. MOUNT Command 


The MOUNT (mount disc or tape volume) command is used to inform the Supervisor 
that a volume has been mounted on a tape or disc peripheral device. The volume 
mount function verifies that the device specified by the operator is operable and 
available for assignment. The volume label is then read and the serial numbers are 
compared to verify that the correct volume has been mounted. If the serial numbers 
agree, the six-character volume serial number is stored in the physical unit block 
to identify the mounted volume; if the volume is magnetic tape, it is rewound to its 
load point. If the volume serial numbers do not agree, a message is typed at the 
system console, and EBCDIC blanks are stored in the volume serial number field 
of the physical unit block; if the volume is a magnetic tape, it is rewound with 
interlock. 


The format of the MOUNT command is: 
MOUNT pub-identifier[, volume-serial-number] [,S] 


POSITIONAL PARAMETER 1 


pub-identifier — three characters identifying the physical unit block for 
the peripheral device on which the disc or tape volume 
is mounted. 


POSITIONAL PARAMETER 2 


volume-serial-number — one to six characters identifying the disc or tape volume 
mounted on the peripheral device. If this number is less 
than six characters, it is right-justified and zerofilled 
to the left. 


if blank — used to indicate a dismounted volume. EBCDIC blanks are 
stored in the physical unit block. 


POSITIONAL PARAMETER 3 


S — indicates that the volume mounted is sharable and that the 
appropriate indicator within the physical unit block is to 
be set to 1. 

if blank ~— the disc or tape volume is assumed to be nonsharable and 


the appropriate indicator within the physical unit block is 
to be set to 0. 





@ @3:47 MOUNT AC2,SP9763,S® 
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PROBLEM PROGRAM MESSAGES TO THE OPERATOR 


Problem programs can issue messages that are printed at the system console with the 
option of allowing replies from the operator. All messages printed at the console are 
automatically prefixed with the time and job number. A message requiring a reply causes 
the problem program to be temporarily suspended until the reply is typed in by the 
operator. A message that does not require an operator reply permits the problem program 
to continue processing during the time of printing. Program synchronization between 

the problem program and the operator communications function is similar to that used 
with physical IOCS. The OPR macro instruction is provided to print messages at the 
system console. 


OPR Macro Instruction (Type R) 


The OPR macro instruction is used by the programmer to transmit messages to the 
Supervisor for printing at the system console. The programmer must provide a storage 
area large enough to contain the message text. The message text can be from 1 to 

64 character positions in length. The message prefix area is automatically provided 
and filled in by the Supervisor, and consists of an asterisk (if a reply is required 
from the operator), the time, a type-of-message indicator, and job number. The last 
character of the message prefix is always blank and separates the prefix from the 
first character of the message text. 


The format of the OPR macro instruction is: 










& OPERATION B OPERAND 


msg-addr length A REPLY 


[name] 
(1) (0) D nn 


POSITIONAL PARAMETER 1 


msg-addr — the symbolic address of the first byte of a buffer area containing the 
message to be printed. 


(1) — indicates that register 1 has been preloaded with the address of the 
buffer area. 


POSITIONAL PARAMETER 2 


length — the length in bytes of the message to be printed. 
(0) — indicates that register 0 has been preloaded with the length of the 
message, 


if blank — 64 bytes is assumed. 


NOTE: This length is used to determine the maximum number of bytes to be 
printed at the console. If an end-of-message character (X'37') is encountered 
in message text during the printing operation, the message is terminated. 
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ee” POSITIONAL PARAMETER 3 


A on 
1 = 


D ee 


if blank — 


POSITIONAL 


REPLY -—- 


nn _ 


if blank — 


indicates an action message. 
indicates an information message. 
indicates a decision message. 


The second character position of the message prefix (the type of message 
character) is set to the character submitted as positional parameter 3. 


the type of message indicator of the message prefix is blank. 


PARAMETER 4 


program control is not returned to the problem program until the operator’s 
reply is received and available in the message buffer area specified by 
positional parameter 1. The message text of the operator’s reply is 
stored beginning with the first byte of the buffer area. The maximum 
length of an operator reply is limited to 64 bytes or to the length of the 
message buffer area as specified by positional parameter 2, whichever 

is smaller. Replies that exceed the length of the message buffer area 

are truncated. If the reply is shorter than the message buffer area, the 
remaining positions in the buffer area are space filled. 


program control is not returned to the problem program until the operator’s 
reply is received and available in the message buffer area specified by 
positional parameter 1. The message text of the operator’s reply is stored 
beginning with the first byte of the buffer area. The length of an operator 
reply is limited to the length specified by nn. If the length of the reply 

is greater than nn, the message is truncated. If the length of the reply is 
less than nn, the remaining positions up to nn are space filled. 


program control is returned to the program immediately following the 
queuing of the request; the address of the associated command control 
block is returned in register 1. This procedure allows the user to address 
the command control block with a MARK or WAIT macro instruction. This 
option allows the problem program to continue processing during the 
printing of the message. Thus, synchronization with the operator commun- 
ications function is similar to that used with physical IOCS. 
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Examples: 


LABEL 6 OPERATION 6 OPERAND 6 
10 6 





pel pee pot gh pe ep begs Fe | a 
Cc,' 1,8 $,T,A,T, |D,U.MP, |N,E,E D,E|D ? Y O,R NI! 
“M5 GE bape ed pp ea bap Pens pa 





pote Pp 





_ 


MSG BUIF (MS, GEL,),, MS GE 


lovp.R, , | [MS.G,B,UIF,, MS GIE,L,, ,D,, R,E,P,LLY 


In this first example, the operator’s reply is limited to the absolute value of the 
label MSGEL or 64, whichever is smaller, and the remaining byte positions in the 
buffer area are space filled. 





In this second example, the operator’s reply is limited to one character and the 
remaining byte positions in the buffer are unchanged. 


The following illustration is an example of how the message could appear at the 
system console: 


*D14:42 60 |S STAT DUMP NEEDED? Y OR N 
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6.7. OPERATOR MESSAGES TO PROBLEM PROGRAMS 


All messages from the operator to problem programs are either solicited (replies to 
messages from the problem programs) or unsolicited (inquiries or commands, from 

the operator to the problem programs). Replies are handled automatically by the 
Supervisor; whereas, unsolicited messages from the operator to the problem program 
must be handled by the operator communications island code subroutines provided 

by the programmer. Problem programs, without operator communications island code 
subroutines, cannot receive unsolicited messages from the system operator. The 
address of the operator communications island code subroutine must be made available 
to the Supervisor by executing an STXIT (set exit) macro instruction, 


Messages from the computer operator to problem programs have the format: 
@bhh:mmbjjRbreply® 
or 


@bhh:mmbjj,bunsolicited-message® 


NOTE: The symbol signifies the presence of a required space; this symbol is 
not printed. 


mw Character positions 1 through 8 


prefix — the prefix (ebhh:mmb) is printed by the Supervisor as a response 
when the ATTENTION key at the system console is depressed. 
This response is printed to indicate the readiness of the Supervisor 
to accept a message from the operator. If the Supervisor is not 
ready to accept a message, the time response is delayed and the 
console is temporarily locked. As soon as the Supervisor is 
ready, the time is printed and the carriage is not returned to the 
left margin of the page. The operator can then type in his message. 


m Character positions 9 and 10 


jj — the number of the job for which the message is intended. 


m Character positions 11 and 12 


Rt — when replying to a previous message, the operator types Rb 
in these character positions. 


sb — following the job number typein for an unsolicited message, the 
operator depresses the end-of-message key. If the error job can 
accept the unsolicited message, the Supervisor responds with a 
,6. Then, the operator types the message text. 


m Character positions 13 through 75 


message text — the operator types the reply or unsolicited message according to 
the prescribed format in these character positions. The format 
depends on the particular problem program that is to receive 
the message. 


® ~— the end-of-message symbol must be the last character of the 
message, 
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Example: The following illustration shows a message caused by an OPR macro 
instruction and the operator’s reply to it: 


*014332 60 1S STAT DUMP NEEDED? Y OR N 


@ 14:33 60R No 
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: 0uu034 H35P Eau $2 PROBLEM REGISTER 3 Touuueldo 
f Uusgo4+y H4$P ERU 68 PROBLEM REGISTER 4 TOYODb2U 
vgo0S54 H5oP EWU g4 PROBLEM REGISTER 5 Tpuvge30 
. Ou006y4 HésP E@u 1:00 PROBLEN REGISTER 6 TOLUOU64O 
000074 H7$P BAU le PROBLEM REGISTER 7 Tougoesa 
ouoosy HeSP Feu 132 PROBLEM REGISTER & Tyucueeu 
o000g4 H9SP £G@u 148 PROBLEM REGISTEN Y Tpuoue70 
OuvcAY HASP EWU 164 PRUBLEM REGISTER 10 Tpuocesa 
Ouv0b4 HBSP Eau 150 PROBLEM REGISTER 11 ToUgvEIU 
ououcy HCSP EQuU 196 PROBLEM REGISTER 12 Toov0700 th 
ouooD4y HDSP Eau 2lz PROBLEM ReG{STtrK 13 Tovuou7lU 
OuUOOEY HESP EQuU 228 PROBLEM REGISTER 14 Tpo0g720 
QuOOFY HF SP Eau 244 PROBLEM REGISTER 15 Tpugu730 
* TouGu74O 
* OLD PSaS ; ; Tpaou750 
* : TOGUG76D 
000008 HPSOS E@U & SvC OLD PS Tpo0u770- 
GudUlg HPSOP Eu 24 PROGRAM OLD PSwW TOO0U7BL 
000028 HPSsOT EGU 4U TIMER OLD Psw TyoGu7970 
O00038 HPSOMS EQU $6 MPX SHARED olDvD PSH Tooousou 
boO04a HPSONN £aU va MPX NON=SHARED OLU PSw TpGGuala 


00u05sa8 HPSOSI Eu 86 . Stet 1 OLD FSW Tuoocus2o 
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Gucoés HPSOS2 eau p04 SEL 2 OLD Fsa Tooous3sG =. 
* Tpuous4o 
® NEW psus To0u085s0 
on00%~8 HPSNP EQU 15zZ PRKUGRAM NEW PSW Tpooveéed 
; * Tyuo00870 
0u0088 HPSNS euu 13/6 SvC NEW PSiw Tpuooeso 
‘UogncAs HPSNT EWU 166 TIMER NEW Psi TpoouB?uU 
ovvoBs HPSNMS eau 184 MPX SHARED NEW PS; Touooyv00 ; 
ogoedce HPSNMN eQu 2u0 NPX NON@SHARED NEw PSw ToOOoFID 
ovoods HPSNS1 pau 216 SEL 1 NEW PSA Touuug2z0 
OuOGEs HPSNS2 Eau 232 SEL 2 NEW FSW Tuuous30 
* , THOOO9HO 
* SCWS Touuoyso 
* Too00QU0960 
ovolsca HSSO EQU 256 SHARED SUBCHANNEL UO SCW TOUULE7O 
900110 HSS1 eau 272 SHARED SUbCHANNEL 1 SCW Too00980 
Gooll4 HSSILB Eau z76 ANITIAL LOAD BCWw TOLOUIID 
o0udiz0 HS$2 EQu 248 SHARED SUBCHANNEL 2 SCh Toago1ouE 
Guol30. HS$3 EQu 304 SHARED SUBCHANNEL 3 SCW TpoulVlad 
OuOl4O HSS4 Eau 320 SHAKREU SUBCHANNEL 4 SCW Tpoo0020 
000150 HSSS eau 336 SHARED SUBCHANNEL 5S SCW TOUOIGIO 
000160 HS$6 esuU 352 SHARED SUBCHANNEL 6 SCW Tpoo1040 = 
000170 HS87 EaU 368 SHAREU SUBCHANNEL 7 SCW Toculos5o0 : ae 
ovolsa HS$5T eeu 384 STATUS TABLE SCH Tpvu01060 5 
* Tooolu700 
* TcW Tpu0i0e0 
; . ToUO1090 
000190 HTS cau 4uUd | TIMER CONTROL WORD To0001100 
: « Tuaollio 
* CSS Tvo011I20 
hd Touo1130 
QUOLAG HCS1 EQuU 416 Set 1 CSW T9001140 
OVOLAS HCS2 eau 424 SEL 2 CSW . To001150 
: . ENDO Tp001160 
° bo CPs epee (Meee Suerte (PPS SB dee (PP sespt peel tm She pee (ns we 
CEPSB Dee (MME MSB ESCO aISHE) Fe (HO SPESHH HEL MO RESHO Fel POG 
=*Sdt +e (OP seSBl peel ee st Sur) T09001200 
e Tp00}210 
* STB EQUATES Toovl220 
« Tp001230 
gucoon SBSSPY E@u u SUPV VER/REV NUMBER Toco1240 
aguo0g4 SBSCHR EQu SBSSPV+4 CHAKACTERISTICS T9001256 
Qau0007 SBSCHR3 EGU SBSCHR+3 LAST BYTE OF SYSTEM CHAR wOUKD T0001 260 
oyoo0! SBSTAPE EGU ] MASK FOR TAPE SYSTEM CAPABILITY Tp001270 
ggoon2 SBsO0ISC EU 2 MASK FOR UISC SySTEN CAPABILITY TDOUI2Z60 
gugoo4 SBSSEL EQ@u 4 MASK FOR SELECTOR CHAN PIOCS Tpuusi290 
Gocoos SBSPO0S5 £QuU & MASK FOR POS MACRU PRESENCE Tpo0}300 
000008 SBSSCR EGY SHESCHREY SYS COMM REGION THVOO1310 
600013 _ SBSSPI €Qu SBSSCRHI) SPSI Tp001320 
ouo0o14 SBSOTE Eau SBSSPI +) DATES TOUGI33uU 
o0g002e8 SBSCLK EQu SBSUTE*2U TIMER POINTERS TOOUI34S 
000038 SBSUCB EQU SBSCLK+16 NMBR JCBS,ADUR OF FIRST Tpa0} 350 
000040 SBSUJB e@u SUSUCK+S NMBK USER vCBSs,ADDK OF FIRST TyG01360 
ou004s SBSTA EQU SBSUIBtE TRANSIENT CONTROL Tpo0l3g70 
000058 SBsPUs eQu SBSTATIS6 NMBR PUBS,ADUR OF FIRST TH001380 
ougceD SBSSJb EQuU SBSPUBtE ADDRESS OF SyYSTEHS JCB THU01390 
Ogo0064 SBSMJB equ Sassub+4 ADDR = MAINTENANCE CLK JCB Tp001400 
000068 S8SEJ8 ewu SBShUB+T4 ADDRESS OF ERROR JCB Too0G1410 
ou006¢c SBS JCF EGU SHSEUHT4 FLAGSs JOB CUNTRUL » ToudGI4#2o 
000070 SBSRFN EGU SBSUCK +4 SEWe NOe FOR VSNLB AND ERB Tpudi430 
000074 SBSTLM Eau SOSRFN+Y DEFAULT TIME LIMIT FOR USk yoss Todul44o 
000078 SBSPA EQuU SBSTLMT4 ADDR-IST BYTE PROB AREA Tp001450 
ougo7c¢ SHUSHA EGU SUSPAtH ADUR=LAST bBYTE IN PROCESSOR TQ0001460 
- 900080 SBSSER EWU SbsHaAt4 ADGR|SPV EKROR RINE Tpo01470 
ou0UuBy SBSISL Eau SBSSER+Y ADDR*ISL CODE PREP RTNE TVG01480 
oqogss - sBsPlo —Qu sedlSt+4 ADUR=SYSTEM PIOCKS ToOG14I0 
0u0090 SBSFRE Ff aU SBSPIU+T8 : ADDReIST FREE ELEMENT Tpool500 
ou009y SassweL Eau SBSFRE+4 NMBR PR LVL aAODR OF SW LIST TuuoIsho 
agoogc SBSTRT eau SBSSeL ty ADDReTK TBL PTRS To001520 
ou00AG SBSSVC eau SBSTRT +4 LENGTH,ADDR oF SvC TeL Typugis3o0 
Ou00A8 SSSSET eau SBSEVC+E ADDR=SET TIME SLICE RINE TpGuis4a 
Qucdac SBSTIN EU SGSSET+4 ADUR@SISTIW RTNE Tyod15$0 
O0o00080 SBSTME kwU SBSTINGY ADDR=STOP JOxg CLK TNE Tpuo1560 
ouoney SB8SSTC eau SsBSTME+Y ADUR=SETIMc CANCEL RTNE Tovuo1570 
a0g0B8 SBasPRF EWU SuSSTCr4 CRLF AND TwO EBCOIC BLANKS ToOuI5B80 - 
ouoosc SBSTOD EQU SBSPRFE +4 COwSOLE CLUCKS TpoOIS9U - 
oogucs SBSEOU Eau SBSTOD+12 SvC EGJ ENSTRUCTIUN To9u001600 
OGO00CA : S6SBCR Eau 5USE0N+2 BCR I15,RES INSTRUCTION TOUOIEIO 
ooo00cc SBSDMC EQU SBSECKF+2 ADDR OF DATA MANAGEMENT COMMON ToU016260 
oudOobo Sas JBF EGU SbaunNCc+4 RTASJOBF ILE Tvvu01636 
ugqagngon4 SBSTRF EGU Sesvur +4 - RTA*TRANSLENT THUDIE4O 
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UuvU0DB 
ougbopnce 
UUOQDEU 
OUUGE 4 
OuUOES 
QUOUFD 
OuUGFA 
og0lo0 
Ouuiie 
0001290 
Qugi2s 
GouLSU 
Ou0l30 
uudl3g 
G0013¢ 
Oudold4s, 
ou0148 
ouvuisa 
ooo1sH 
OUGISE 
uuGléa 
0u0164 


OuGI74 
OuG174 


Ouoood 
00u0u2 
Oug008 
ovavlda 
0u0012 
ouogl14 
OuOOls 
OuudlaA 
Buoolc 
unOOIE 
ugagu2dy 
Ou0026 
Q0g0028 


ouyooou 
Ou0u04 
Oudv0s8 
og0048 
un0098 
ogvuoca 
Oyoop4y 
OUGOQDF 
OUQ0ES 
ou0128 
Ouv0150 
ouulé64 
OG0186 
oualsec 
0u0190 
OoO1LAD 
GQO1A8 
Oudlbs 
OuOlco 
og01cy 
aooglce 
Gudipy 
QUOlES 
000200 
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SBSSYS 
SBSPRS 
SBSTMP 
SBSCKP 
SBOLUT 
Si3sOBT 
SBSENC 
SBEDYC 
SBSADP 
SB8SDMP 
SBSCAN 
SBSMTBL 
SaamMCP 
SBSMURF 
SBSMLTBL 
SaSsMJICB 
SBOMTTBL 
SSSMBUF 
SBSMBWA 
SBSMMPS 
SBEMXTR 
SBSMDIB 
* 
SBSMLHB 
Sit 
* 
* 


* 

* JCB 
* 
JBSLNK 
JBSCLK 
JBSPSW 
JOSSTN 
JBSSVC 
JBSPRE 
JBS1TOC 
JB SNP 
JesLR 
JeSSL 
JBSUEN 
JBSTME 
JBSL 

* 

* 


* 


* JOB PREAMBLE 


* 
JPEN 
JPSSBA 
JPSSA 
JPSION 
JPS$CCe 
JPSSWA 
JPSUCR 
JPSUSI 
JPSLFC 
JPSNDK 
JPSAEP 
JPSUSK 
JPSUBA 
JPSEW 
JPSPAD 
JPsLIb 
JPSIDA 
JPSTME 
JPSOPK 
JPHINM 
JPSSF 
JPSOTE 
JPSITOP 
JPSL 
* 


ccB 


ee e # 


EVU 
EWU 
EGU 
bau 
Eau 
Ewu 
equ 
Ew 
EWU 
EGU 
EWU 
Eau 
EWU 
E@u 
EQU 
Eau 
EWU 
EcQU 

EWU 

EQYU 

Ea 

Eau 


ew 
EWU 
EWDU 
bo 


EQuU 
EU 
kau 
EWG 
Ew 


EWU 
Qu 
tau 
WU 
Qu 
SU 
QU 
HDG 


m mm 


mrmmamm 


EWU 
EU 
euu 
EU 
EQU 
EWU 
tw 
Eau 
eau 
Eau 
EU 
ERU 
Eau 
EU 
EWU 
£ AU 
EGU 
eau 
£aU 
eau 
ENU 
eau 
Eau 
EWU 
ENDU 
DO 


soatnr+4 
SsBbS5SY5+4 
SBSPRS+Y 
gbelauPr4 
SOSCKP TY 
sdsvuTt+s 
sosustra 
SUSINC +S 
sdsuverz4 
SOSADP tS 
SOSDHAP +E 
SBSCANt+E 
SsBaNTEL 
SBN TBL+h 
SBoHL KF +4 
SBomL TAL e110 
SdvxmiJICa+2 
SBSHTTEL +8 
S8ambUF 
5SOSMBUF +e] 4 
SoaMriPse?e 
SOSMATReY 


Sdésmulorl2 
SGrNLHb+4 


oe © © @ @ 








KTAcSYST 
RTA=PROB 
RTA~TEMP 
RTA-CK P 
LOGICAL 
HENTRIES 


24 PUB A 
8 ADDR O 
DURP Mac 
CANCL MA 
& NUM OF A 
uU EQUATED 
4 TABLE AD 
lu Lor INFO 
2 MCP UCb 
8 TERMTBL 





eM 
LEN 

UKARKY 

Glwt 

UNI TABLE OD 
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ESCRKIPTOR 


7ADGR UF TRALC TABLE 
NWOo ENTRIES/AUDR LST, INCL TBE 


DDRESSES. SY 
F AUP PUB & 
RO SewUENCE 
CRU SEWUENCE 
wo AUD OF M 
TO STAKT OF 
ORESS - Liwe 
© ALDRes NUM 
ADLRESS 
INFU. ADDR} 


$ DVCS 
NO»e 


cP SvC 
MCp Sig 
REQe FUNCT. 
BER & LENGTH 


CrhaRS+ NUMBe 


14 BUFFER Ae/Be Ae/LEN/ B/RES 


4 BUFFER @ 
2 MPSTART 
4 TINER IN 
12 JISC IinF 
DISC AREA A 


ORK AREA 
WORK AKEA LE 


NOTH 


TEKRKGUPT TABLE ADDRESS 


Ue VISC BASE 
DONS RCUS/TR 


ADDKe= TBL 
Ki # OF TRKS 


4 KLA TABLE pbASE ADDRESS 


LENGTH OF § 


lis 


CEH SOO ee (He Et epee OPS tye ee ( Paty peel OMat Bt penis 


PS Q Jo Pee CPUs GRQ pee (PM st Gt ee (Mar YHt pee Ose epee tes 


st*Yotd)te (tO Pzeyytypsel et at yt) 


4) 
JSSLNK +2 
JBSCLKR +6 
JB SPSaty 
JUESSYNFZ 
JBbSSvC+2 
JO SPRE FY 
JBSITQC+2 
JOSNP+2 
JBSLK+2 
JVOoSLT! 
JGOSIBN+G 
JESTMEFZ 


AUUR WEAT JCB ON PRIORITY LEVEL 


ALAKM C 
RESTART 


LOCK 
PSw 


PEKMIT/INHIGIT FLAGS 
TANSITENT SyC IDEWTIFICATION 


ADUR PR 
1/0 wal 
Jub NUM 


EAMBLE 
T COUNT 
BEK/PRIORITY 


LIMITS REGISTER SETTING 
AbU® SWITCH LIST ENTRY 


EXTERWA 
TiHE SL 
LENGTH 0 


L JUp NUMBER 
ICE yALUE 
F vCu 


CPE PO pee (Pest ype pee (OPS O Pee (PP ze pep eel PPh Pr pee( ee; 


P=SOGP Use (MH SH PH ee (Pest Up pee (Peat yPepee( ther yptyea( hey 


SUPP Fe (OM SHIP Hse (eMart uP) 


u 
JPSnJis+4 
JPSSBATY 
UPSSAtE4 
JPSLON+a 
yPSsCCor+40 
JPSSHAtZU 
JPSUCK+EL 
JPSUST +9 
JPSLFC+O4 
JPSNUX+40 
JPsAEP+20 
JPeUdSK+36 
JPSUBATYH 
uPot we 
JPSPAD*+LS 
JPSLIB+8 
UPSUDAFITE 
JPoTHe+s 
JPSUPR YG 
JPSUINM+8 
UPSSF+s 
uPSUTE+14 
gle 


Cetst ipsa (test tan} 


JOS NUMBER AND JCp ADDR 


AVDR uP 
REGISTE 
1/0 QUE 
SYSTEM 
SHARED 
USER CO 
uPsti 


nr BUFFER 

R SAVE AREA 
VES 

cce 

WORK AREA 
MM KE GION 


LUAD/FETCH CHANNEL PROGRAMS 


OVERLAY 
ALTERNA 
Pc PSw 


INDEA AREA 
TE EnTRY PT 


UNSOLICITED BUFFER ADDR 


ERROR P 


SW 


LAST BYTE EATENT AREA 


LIBRARY 
RTA Jub 
Jue Ti 


FILE 
b CUURTERS 


FIRST 4 CHARS FOR MSG PREFIX 
JOB NAME, 


SYSTEN 
DATES 


FLAGS 


KX/KK/KXsBYYODD,UYDD 
TRSCHD SYNCHKONI ZATION AREA 






TpOG1I6SO 
TouUd16é60 
TDNU1L6E70 
T0001680 
TOOD1IEFO 
Tovgl700 
Ty001710 
Tpugl720 
1Tp001730 
Tou0I74O 
TouG1I7SU 
THOUL7é60 
Tpudl770 
Tpov)786 
TOUOI79D 
Top00ieo0 
Ty001810 
Toav1s20 
Ty001830 
ToGO1B40 
Tovv1s50 
T00018660 
Tv0OG1870 
THOUIBBU 
Tou01a90 
Tpoov01900 


Fpoor740 
ToHub19S0 
ToOO1760 
fpugiv70 
T0001980 
TOUGIEF0 
ToGgo2000 
THUOZOLG 
Tovud2020 
T0002030 
ToOOZO4U 
Toudzo5u0 
TvuG2u6u 
Toug2zu70 
Touuzosu 
Toug2u90 
To0u2100 
THOUZI10 


TyvuO2150 
TOU02160 
Tou0Z2170 
Touu2z180 
TOUDZI9N 
THULZ200 
Tpooz210 
ToUOZ220 
TouUU2230 
THOVS240 
Touv2250 
Tovuz2e0 
ToLu2270 
Tp0o2280 
THUOZ290 
Tyo0z2300 
TOVOZ3TO 
10002320 
TU00Z330 
T0G02340 
TvOUL350 
TDUU2Z360 
TOUdZ370 
T9002380 
THOO2390 
ToouUz4o0 
ToGDZ410 
ToOUZ4Z0 
THVO0Z430 
TOGOZ440 
THOUZ4SO 
TDOUZ4é60 
TOOOZ47G 





sgesdepti 


ie alist ans tl 


Wits eee, 


eee. 
























GuoubNg 
Gu0002 
guaggg4 
ouo0g08 
Oguodc 
og0010 
Ou00t! 
Ou0013 
ooud4 
OuG016 
Qu0gls 
vood020 
OQu0U0Z6 
vyOdZS 


oo0000 
000006 
ou0008 
ou000A 
gquooe 
ovoolo 
auouls 
UuUOLS 
voovic 
aug020 
ou00z2 
uooozy 
o90u28 


ooucou 
gun002 
goo0g4 
ouoons 
oucoosa 
OOOODA 
auuodc 
QuOUNE 
ogooig 
060012 
puou14 
oouUuls 
ogools 
GOOOLA 
ouduic 
OOOOIE 
ougu20 
ougoz2 
000024 
U0G026 
ugod2a 
QOUU2ZA 
o0002¢c 
ouo02E 
Hoousu 
0U0032 
~ 000034 
uu0d34 
0uU0U38 
UOOO3A 
buvo3c 
OUCO3E 
Guoo4y 
go0042 
ouuo44 
ougu4s 
ouoo4s 
UUGO4SA 
ouco4se 
OGQGHE 
euoo0so 
ouo0us2 


ICSRBC 
IcsT 
IcscCw 
1csBCw 
IcsPpio 
Icsmcc 
IcscTe 
ICSEMN 
1csSF 
ICsEC 
ICSLNK 
icss8 
ICSNBW 
cst 


* 


* 


ry 
® PUB 
* 
IPSVSN 
IpsecT 
IPS$ALC 
IPSMDE 
IPspc 
IPsISu 
IPSJPR 
IPSLNK 
IPSCLK 
IPSEC 
IPSALT 
1PSSF 
IPSL 

* 

* 

» 
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Ea 
EQU 
EWU 
bau 
gwWU 
ERQU 
eEQuU 
Et) 
€Qu 
EXU 
Ey 
Eq@U 
EGU 
ENGYU 
DO 


# SVC EyUATES 


. 


SVSXP 

SVSXPC 
SVSXPT 
Svswl 

SVSKTA 
SVSMRK 
SVSYLD 
SVSRFb 
SVSSWP 
SVSFRE 
SVSFET 
SVSLD 

SV$LDI 
SVSLDX 
SVSLDA 
SVSGTM 
SV3GTS 
SvssT 

SvssTw 
SVSSTC 
SVSTR 

SVSGVA 
SVSGVS 
SVSTKA 
SV$TKS 
SVSQRY 
SVSSO0C 
SV&SPC 
SVaSIT 
SVSEOC 
SVSEPC 
SVSEIT 
SVSGS6 
SVSGJB 
SVSGUP 
SVSGCR 
SVSPCK 
SVsGCS 
SVSCPT 
SVSEQU 
SVSCAN 
SVSDMP 


EW’ 
EQU 
EAU 
Eau 
BRU 
Eau 
EWU 
EWU 
FU 
EwuU 
EWU 
EQU 
EQU 
Ew 
Ew 
B@U 
Full 
EQu 
EWU 
EQu 
EU 
EQU 
EQU 
EWU 
£QU 
EU 
Eau 
EGU 
Ew&y 
Eu 
EWU 
EQU 
EQU 
EGU 
€£QuU 
EWU 
EQU 
E@U 
EQU 
equ 
ERQU 
EQU 


U 
1CSKECH+2Z 
1CoT+2Z 
[CS$CCHw+4 
1CobCwr4 
ICSPIU+4 
1CSnCC rE 
ICSCTL*2 
ICSEMNY] 
1CoSFt2 
1CSecr+2 
LTCSLNK ty 
IC SLNKF14 
ICSNgar?e 


COOH Op ee (Poe tT Pe pee (OO BPEP Pee ( PV Oat Tp epee (POPs tT Pr pee (eG 
PS "EPH ee (CM Cet TPO pee (CM PStTP ty se (Pt srpPe pee (Cer [ pe pee (res 





RESIOUAL BYTE COUNT 
‘ TRANSMISSION BYTE 

ALDOR FIRST CCw UR BCH 

BCW FUR MUX/NEXT CCW ADDR 





PlUCB PUIWTER 


CUMMANWD COVE FUR MUX 


CONTROL BYTE 
ERROK MESSAGE NOe 
STATUS BYTE 

ERROR CuoUNT 


SEL &@) OR MYX FORWARD ADDR 


SENSE BYTES 
NUMBERK OF bBCwWIS 
LEwGTH uF CCB 


s*IP Td re( eter Pp typ se( erst pe?) 


0 
IPSVSN+6 
[Pspci+rz 
IPSALCH+2 
1Panpe+2 
1PavC+r+4 
JPeIlsurs 
IPSUPR+] 
TPSLIK TS 
IP3SCLAT4 
IP$bECt+2 
IPHALT+2 
IPSSF*4 


(CH OSO yee ( Meat tar) 


1) 
SVaXP eZ 
SVBAPC+2 
SVBKPT+2 
SVauT+2 
SVbwlAt2 
SVaehnkK eZ 
SVSYLL+2 
SVanfb+2 
SVeSswPtZ 
SVOFRE FZ 
oVSFETH2 
SVGLO+2 
SVoLUI+Z 
SVSLUAF2Z 
SVOLDA+Z 
SVSGTH+2 
SVSGTSt2 
SVSST+? 
SVestTwre 
SVeSTC+2 
SVSERFS’ 
SVSQVAT?Z 
SVeGVSt2 
SVSTKAt2 
SVSTKSt2 
SVSAKY+2 
SVS5S0C+2 
SVSSPCH2 
SVSSIT+2 
SV¥VSEUCt+2 
SVSLPC+Z 
SVSELT+2 
SVSOSbt+2 
SVSGUBF2 
SVS$GUP+2 
SV¥SOCK+2 
SVSPCR+2Z 
SVSGCS+2 
SVSCPT+2 
SVSteUdt2 
SVSCAN+2 


VuLUMNe SEIAL We 


CARD OR BLUCK COURT 


ALLOCATION BYTES 


Muve 


bDevick TYPE 
CHANWEL 
Jub PriuRiTy 

JCB ALDRESS 
OEVICE CLUCK 
ExKROR CUUNTS 

ALT PUB ALD 

T/U STATUS BYTES 
LEWOTH OF PUs 


Exace 
EXCPy, 


WALT 


IsSuEv 


CONDITJONAL 
POSITIUN TAPE EXCP 


WATT ALL 


MAKK 
YIELD 
RDECB 
SWAP 
FREE 
FETCH 
LOAD 


LUAD INDEX 
LoAD EXIT 
LUAD ALTERNATE 


GETINE 
GETIME 
SETIME 
SETIME 
SETIme 
TRLSE 


MS 
STANVARD 


WAIT 
CANCEL 


GIVE = ALL CYL 


GIVE = 
TAKE = 
TAKE = 
QUERY 
SYXIT 
STAIT 
STAiT 
EXiT = 
EXIT = 
ERGY) = 
GETADR 
GETADR 
GETADR 
GETCOM 
PUuTCOM 
GETCS 
CHKF? 
eey 
CAP EL 


“ DUMP 


SPECIFIC Cyt 


A 


SPECIFIC Cyt 


ie] 
P 
T 


LL CYL 


OPCOMM 
PKOG CHECK 
1IMER 

P COmM 

KOG CHECK 
TIMER 

Sib 

JCo 
PREAMBLE 
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Toun2480 
ToOUe249V 
Touo2500 
Tuvv2510 
TUOUZS20 
Tbu02530 
THLUG2Z540 
¥pouuZzssa 
TOOUZSEU 
TbwuuU2Z570 
Touo258uU 
TOUUZ585 
Touuu2590 
Tyuuee00 
TypUuG2610. 


TULOL6SU 
Tovu02660 
Tuu02670 
TUUUZ68U 
THUU2Z69U 
Tou0z2700 
Tyu02710 
ToUd2720 
THU02730 
Tyuv2740 
ToHUg2Z75U 
THOUL7 60 
TwQgu2z770 
Tyu02760 
TOGUZ79U 
Tougz28u0 
Tyuu2el0 
TpUGZ820 
THOULBIN0 
Tyvuv2840 
TYUNZ35U 
TOUUZ860 
TOUOZ870 
ToOOo2BaU 
TvGUZaIU 
Tyu0Z2900 
Tpud2910 
THOOUZIZ0 
TOUOL930 
THUUZI4D 
TeGve950 
TOVIZ976V 
Tooo2z970 
Tyu02980 
THOvL990 
THud3I00G 
TOUG3IUIN 
THUGI020 
TpO03030 
TpO0304O 
THUOSUSY 
ToV03S060 
Tv003070 
TouUs0UB0 
JoOG03090 
T0003100 
TvuguaIIG 
Tpuusl20 
10003130 
To0U3140 
ToU03150 
TOGG3160 
TvO03170 
TouG3180 
TogG3i9V 
TV003206 
THUOI2I0 
TyO0322U0 
THVOUS230 
TOUO3IZ4B 
T0003250 
TYUN3Z260 
ToGO3270 
Touu3280 
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oqugsy 
Gu00S6 
Gudg0S8 
GooosaA 
Gu0G5¢ 
OuoOSE 
uggueg 
Qu00462 
ULOUDEY 
GUUOb66 
ou0068s 
OUGODGA 
Qo006C 
OUO06E 
augo70 
On0072 
00uU074 
Ou0076 
0400748 
OvDaU7A 
oo007¢ 
OuGO7E 
ugagueo 
050082 
uoodsy 
GgUu0kS 
OUu008s% 
QUUUSA 
GuGcskc 
UuOOBE 
OuU0UIL 
uuoo%2 
ogour4 
Gudgo%s, 
000098 
OGOGIA 
bu009¢C 
OQGO0O%E 
OOOUAD 
GUOUA2 
Qu00A4 
OVUOAG 
OUODAB 
GUODAA 
Ou00AC 
OOOOQAE 
UUUGDAE 
vugdggy 
OU00B2 
oo000B4 
erereler.r.. 
ogogoBsa 
GoouowA 
oaoo0Bc 
OOOOBE 
ooonco 
oouoce2 
ougoc4 
OUG0CcS 
oococs 
Oo00CcA 
ouvdcc 
OOO00CE 
oo000bD0 
o000d2 
ooooD4y 
Ou00D6 


“og00D8 


GOO0DA 
ooodnpc 
Ou0D0DE 
OO00ED 
OQO0E2 
GOOOEY 
QuQ0ES 
OQQO0ES 
000075 


SvsoP 

SVSOPK 
SVSALT 
SVSDSP 
Svsikyu 
SVSLKP 
SVSLRR 
SVSPAS 
SVSDIS 
SVSOPN 
SVSCLS 
SVSLBR 
SVSFEV 
SVSRUN 
SVSALL 
SVSSCR 
SVSRNM 
SVsOoB8T 
SvVSRTU 
SVSTST 
SVSOPJ 
SV%SET 
SvasTt2 
SVSLST 
SVSLT2 
SVSMTC 
SVSMC2 
SV$LOK 
SVSOVL 
SVS%TRD 


“SVSSNP 


SVSFLE 
SVSOLT 
SvomTv 
SVSPRM 
SV5MSG 
SVSSFL 
SVSSTL 
SVSEFL 
SVSFOPK 
SVSFCLS 
SVSTRCE 
SVSRSRVi 
SVSRSRV2 
SVSRSRV3 
SVSMADV 
SVSMCP 
SVSMSUR 
SVSMTIM 
SVSMOAT 
SVSMSQI 
SVSMSQO0 
SVSMMSG 
SVSMPLT 
SVSMOIR 
SVSMRITE 
SVSMCNM 
SVSMERM 
SVSHMEOB 
SVSMRKT 
SVSMINT 
SVSMRI 
SVSMR2 
SVSMR3 
SVSMR4 
SVSMRS 
SVSMR6 
SVSHR7 
SVSMR8 
SVSMR9 
SVSMRIG 
SVSMR11 
SVSUPR 
SVSMCPR 
SVSMBRQGQ 
SVSMEXC 
SVSEND 
* 


5 
* 
* FCB 
* 


Ew&U 
EGU 
EWU 
EaQU 
Evu 
Eau 
EU 
EWU 
EWU 
Equ 
EQU 
EU 
EQU 
Eau 
EaU 
Eau 
EQU 
EaU 
EWU 
EWU 
EQuU 
EQU 
E&U 
EU 
EQU 
EQU 
EGU 
Ewu 
EU 
EQU 
ERU 
EQU 
Eau 
EQU 
EQU 
EQU 
EQU 
eau 
EQuU 
EQu 
EWU 
E£RU 
Eau 
EWU 
Eau 
ENOG 
exe) 
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SVSUnP+2 
SVSUP+Z 
SVSUPRK+2 
SVSALT +2 
SVSUSP+2 
SVOLRIU+2 
SVSLKPT?Z 
SVOLKR+2Z 
SVSPASt+Z 
SVouLSt+2 
SVSUPNT2 
SVSCLS+2 
SVSLBR+2Z 
SVOFEVt2 
SVSKUNT2 
SVSALLT2 
HVSSCRHZ 
SVOKNN+2 
SVSuUbT+2 
SVSRTDtZ 
SVSTST+2 
SVSUPU+2 
SVSSET+2 
SVSST2+2 
SVOLST +2 
SvVSLF2+2 
SVSaMTC+2 
SVSNC2+2 
SVSLUR +2 
SVSUVL*+2 
SVHEKDT2 
SVSSNPH2 
SVSFLE +2 
SVSDLIT +2 
SsVenive4|2? 
SVoPRMNTZ 
yVSNSG+2 
SVSSFL+2 
SVSSTL*2 
SVSCFL+2 
SVSFUPNE2 
SVSFCLS+2 
SVaTRCK +2 
SVOKSRVI +2 
SVSKSRV2+2 
SVSIKSRV3Z42 
SVSHADY 
SVSNALUVE2 
SVSNSOR+2 
SVoahTla+2 
SVSMDAT +2 
SVSMNSQI+2 
SVSMSWUF2 
SVSNASEtZ 
SVoMPL ied 
SVSMDIR+2 
SVSNRTL+2 
SVSHCNMt2 
SVSMERMFZ 
SVSMEOU+2 
SVankRT +2 
SVSMNINT+2 
SVorni+2 
SVBMR2Z+2 
SVSMRI+2 
SVSMR4AF2 
SVSMNKR5S+2 
SVSNRO&t+2Z 
SVSMR7+2 
SVSHRB+2 
SVSURI+2 
SVSMR1LUF2 
SVanrile2 
SVSUPRK+2 
SVSMCPR+2Z 
SVSMBRQ+Z 
(SVSHEAC+2)/2 


COPS yee (testers) 


ee ee coe ee eee 


svc 
Svc 
svc 
avec 
svc 
Svc 
svc 
Svc 
Svc 
avec 
avec 
svc 
svc 
svc 
svc 
svc 
Svc 
svc 
Svc 
svc 
svc 
Svc 
svc 
Svc 
Svc 
Svc 
Svc 
Svc 
Svc 
Svc 
svc 


UPR 


SECTION: 


OPK = KEPLY 


ALTER 
DISPLY 


LLR = JOB LINITS 

LER = PROCESSUR LIpITS 
LLK = LAST 2 BYTES OF R1Ig 
SET SYSTEMS FLAGS J NUCB 
1/C BISPATCHER 


OPEN 
CLOSE 
LBRKET 
FEuVv 

RUN 
ALLOCATE 
SCRATCH 
RE WARE 
OBTAIN 
Remote T 
fesleSy 


APE DUMP 
TRANSTENT 


TRANSIENT OF Jbb 


SET 


SET CUORMAND, OVERLAY | 


LIst 
LIST Gvt 
MTC 


RLAY 


HTC OVERLAY 


LOADER 
SVC RTWE 
JOb CNTL 


» KES TRANS OVERLAY CNTL 


TRENU RTNE 


SNAP DUMP 


FILE 
DELETE 
MOUNT 


PARAHETER RTWE CALL 


MESSAGE 


RTNe CALL 


ISAM SETFL 
ISAM SETL 
TSAM ENDFL 


FORTRAN 
FORTRAN 
TRACE RE 


COVE = 
COVE = 
COVE = 
CubE = 
CUUE = 
CQDE = 
CODE = 
CODE = 
CUbE ~ 
CODE - 
COLE = 
CUVE = 
CUVE - 
CODE + 
CUvE = 
cove = 
CuDE « 
COVE = 
CovE = 
CovE = 
coDE = 
Cuve - 
CODE = 
CubE = 
CODE «# 
CODE «= 
COUE - 
CODE = 
CODE = 
CODE = 
COVE = 
LENGTH 


UPEN 
CLOSE 


TURN 


ADVANCE 

START SVC CODE = MCP 
SOURCE 

FIMmE STAMP 
DATE STAMP 
SEWUENCE 1p 
SEQUENCE OUT 
MESSAGE TYPE 
POLL LIMIT 
DIRECT 

ROUTE 

CANCEL MESSAGE 
ERROR MESSAGE 
END uF BLOCK 
KREROUTE 
INTERCEPT FILE 
RESERVED 
RESERVED 
RESERVEO 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 

USER PROGRAM REQUEST 
MCP PRUGRANH REQUEST 
BUFFER REQUEST 
MCP EACP 

OF Svc TABLE 
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Tyeo3sz90 
Tpuu3300 
THU03310 
1900332U 
TDUG3330 
Tp0U3340 
ToUU3350 
1p003360 
Tp0U3370 
Tpu0338u 
TpU03390 
ToUo3400 
Touo3410 
To0Uu3420 
ToUU3430 
TOUU344O 
ToUU3450 
T0003460 
TOUU3470 
TpuG3480 
1pU03490 
TYUG3500 
TOUO3510 
TyuU3520 
TyGU3530 
TVGU3540 
ToUG355uU 
TDUG3S60 
Tpu03$70 
TvUO3S80 
Tp003590 
ToUG3600 
TvUU3e1U 
Tou0362U 
T0U03630 
TOUU364b 
Tydu3650 
TVU03660 
Tv00367U 
T0U03671 
TpUD3672 
TDUD3673 
Tp0U03674 
ToU03675 
TDUD3676 
TvVO03680 
TD0U3690 
To003700 
TUG03710 
Tp003720 
T0003736 
TOVO3740 
ToGU3750 
TpG03760 
Tv003770 
10003780 
TvVU03790 
TDUD3806 
Tbou3B8luU 
TyvUG3820 
ToUU383U 
TvU03840 
Tpo03850 
TuUd3860 
Tv003870 
TO0U3880 
Tp003890 
Tp003900 
To0003910 
19003920 
190003930 
Toug394u0 
Tpu03950 
TDUU3960 
Tp003970 
TOUN3990 
Tp9004000 
Touag4g10 
Togd4u2u 
Tpu04o30 
To9G04040 
Tpe04+os0 
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SECTION: 


























ouvoua JFSPUB EAU 7) PUB ADDRESSES Too04060 
aougtea JFSVSN EQU JFSPUBtE VOLUME SERIAL NUMpER Toog4o7U 
oougl0 JFSVCF Eau UF SVSN+B VOLUME COUNTERS & FLAGS Touu4060 
000014 JFSEBA EGU JFSVCF +4 EXTENT BLOCK DESCRIPTOR ToUu04¢090 
ou0018 JFSLBL EGU JFSEBAt4Y TAPE OR OSC FILE LABEL TD004100 
ovunu2? JFSTLS EQU JFStLBL +17 TAPE FILE IiFORMATION Touo4s10 
oue029 JFSTVS EQU JFSTLB TAPE FILE SERTAL NUMBER TDUO4120 
ougu2r JFSTVG EQU UFSIVS+6 TAPE VOLUME SEW NUMBER Tp004130 
0u0033 JESTFQ ERU JFSTVQ+4 TAPE FILE SEW NUMBER TDG04140 
0u0037 JFSTGV EQuU JFSTFU+4 TAPE GEN & VERSION NO T9004150 
00003D JFSTCD EQU JFSTGV+6 TAPE CREATION DATE TpU04160 
o00g43 JFSTED Eau UF STCO+S TAPE EXPIKATION DATE Tp004170 
ogoo49 JFSTSb Eau UFSTED+6 TAPE SECURITY & BLOCK CoUNT TD004180 
0000S} JFSTSC Eau JF STS6+8 é TAPE SYSTEM CODE Tp004190 
oou044 JFSOLBS EQU UF SLBL +44 DISC FILE INFO Tpu04200 : 
oouo4s JFSOFS EQU JFSULB+I DISC FILE INFO Tpu04210 a 
000048 JFSDVW Eau JFSUFS*6 BISC FILE VoLUME SEQ NO 10U04%220 
avoo4yp JFSDCD EQuU JFSOVNtZ DISC FILE CREATION DATE 1p004230 
o0uo0so JFSDED Eau JFSOCO+3 DISC FILE EXPIRATION DATE Tp004240 
000056 JFSDSC EQU JFSDED+6 DISC FILE SYSTEM CODE Tou04250 r 
ou007s JE SOME EQU JFSDSC+31 FLAGS TDUU4260 y 
oo007¢ JFSEBK Eau JF SUMF +7 DISC FILE ExT REQ BLK KEY TpG04270 i 
ooouss JFSL equ 133 LENGTH OF FCB Touo4280 ‘d 
. ENDO T0Uu04290 a 
. dO COP yee (Ore ttay) Tp004300 3 
. : TD004310 oT 
* PLOCK ToNo04320. fe 
. TD004330 4 
oQuoogn 1BSLBL =ewU OG B CHARACTER STRING ToUuU434a “7 
ooo0ds IBSFBL Ewu [BSLBL +8 2 KEMAINING LENGTH Tp004350 oi 
Ov000A IBSsFB EWU IBSE BL +2 FIRST BYTE OF FCB Tv004360 ee 
F * ENDYU TvG04370 
. bo Coes yee (he we tan) TbO04380 
* TDU04390 : 
® EXTENT REQUEST oLUCK Tou04400 rr 
. TOUO441O " . 
ovo000 JXSNEK Qu O NUMBER OF ENTRIES Tpu04420 WS 
ago0o2 JXSFCB Eau SASNER*2 ADDRESS OF FC Tp004430 
UUOUDA JXSVSN EQuU UXSFCB +h VOLUME SERIAL NUMBER TDU04440 
oouol2 JXSEXT EQU JKSVSN*B EXTENT YnhFORMATION Tp004450 
000085 JKSL EWU JF St LENGTH OF ERy TpU04460 
. ENDO Ty004470 
. DO CrPeO pee i heme teg) To004460 
. TOUU449O 
* VOLUME SERIAL NUMBER LIST BLOCK Tv004500 
* To004SIO 
000000 JVSFCB EQU G ADDRESS OF FCB TDUu4520 
oconos JVSVSN EGU UVSECB+E VOLUME SERIAL NUMBERS TpG04530 
000078 JVSLNK FQU JVSVSNFLL2 SEARCH KEY Of NEXT BLOCK To004S540 
oou0ss JVSL EQU uF ol LENGTH OF VSwLs TpG04550 
. ENDU TDGO4S60 
° bo Chet pee teertag) TbU04S70 . 
* Tb004S80 
* DATA AANAGEMENT DIF EQUAT;S TVU04590 
* Toud4sO0 
ooudl2 DISDTF EQU 18 DISPLACEMENT TO FILE TyPE IN OTF TOOON6IO 
ouo0lc DISGET EQU 28 GET MODULE ADDRESS IN vTF TDpUOde20 
auod2o0 DISPUT Eau 32 PUT MUDULE ADDRESS IN OFF T0004%630 
ouo024 DISCNT Eau 36 CNTRL MODULE AUVDRESS IN OTF TpO04640 
uu0o24 DISWNK EQuU 36 . NEWKEY MUDULE ADDRESS IN OTF TDOU46SU 
090028 DISRLS EQu 40 RELSE NODULE ADDRESS IN DTF TpOO466O 
ouo02a DISTNC EQu 40 TRUNC MQODULE ADORESS IN DTF TyaUd+e7O 
auo0o2s DISAFT QU 40 AFTER MODULE ADORESS In DTF ToOG04680 
ou00z6 DISESL EQU 40 ESETL MODULE ADDRESS IN DTF TDOU4690 
ouoozc OISRD EQu 44 READ NODULE AVDRESS IN DTF To9004700 
000030 DISWRT QU 48 WRETE NODULE ADDKESS “IN DTF Tp9004710 
000034 DISEFL Qu 52 ENDFL MODULE ADURESS IN DTF TpO04720 
ou0034 DISWTF EQ@u 52 WAITF NODULE ADDRESS IN DTF Tp0Q04730 
, * : TOU0474O 
. ENDO Tp004750 
. DO CPOE Pea PaemED OPEC EM RTOMID EHC CECDM ED Fe CPM EI OM Deel es 
PEEOM HFC TP SEDME FECT ERTOMT DSH LEP S* DOMED Se ( PH SODMM Deel Os 
SOME D Fe (OO SOOM pee (OPE POM) : T0004790 
° ToO004e00 
_ ToG04810” 
* DIRECT aCCESS VOLUME 1 LABEL Tpao4#sZz0 
* TpUg4¢830 
guooca DLSVL Eau 0 4 BYTE KEY yuLl? ToOO4s84O 
ouoou4 DLSVLI EQu DLSVL +4 4 LBL IDENTIFIER= *VOoL1* TOUG4S50 
oucoos DLSVSN EQuU DLSVL1I+4 6 VOLUME SERIAL NUMBER T0004860 
oooGgoEe OLSVSB EQU DLSVSN+6 1 VOLUME SECURITY 6YTE To0004870 
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SECTION: 












UGUUDF OLavic £ WU DLSVSuF] 10 vIOC ADDKe CCHHK Tvvue4+seau 

* ZOU RESERVED TOUGHSID 

OuoG2p DLEONK eau vLevTc+3G 10 OPTIUNAL GaNENK WAME/ADDK CLE TeausV00 

‘ 29 RESERVED TOOUYILO 

* THUGdYI2Z0 

* DIRECT aCCESS FORMAT 1 LAgeL THO04730 

* TouUU4sF40 

ouogog DLSEDI gay u 1 FORNAT FDENTIFIER® AU? TOUUYI50 

uuuUid DLSFSI Ew olalult, 6 File SeRIAL NUMBER THUU4Y96O 

OGUUL7 DLSVSI ENU DLoFslte 2 VULUME SEWUENCE WUMBER TOUU4SITO 

GuvuUGY OLECDI EU pL ovSi+z 3 CREATIUN DATE ToUuU4sFBU 

GuudUuC OLSEPD1] ENU pLscbpir3 3 EXPIRATION DATE Typvu04990 

OuUUOQUF DLEACL EWU DLotbitg i eATtind CUUNT ToV0SUO0O 

aouugl1u DLSLOLI EGU DLSACIF1 l pYTES USEL IN LAST DIR BLOCK TouusuIU 

. Lb SPARE Tpuusu2o 

* 13 IDENTIFIES PROG*G SYSTEN THUOSO3U 

* 7 RESERVED THoOOSU4D 

vu0U026 DLOFT] EWU DLSLbI+22 2 FILE TYPE ToGusu5su 

OuUO28 DLSRF I EWU OLSFT1+2 L RECOKD FORRAE TOUUSU6O 

oguu2y OLsoct EWU OLORF I+] 1 GPTILON CubES To005070 

oe vUoDZ,A DLSBLI EGU pLSUCI+) Z sLUCK LEWoTA Toousaso 
uoud2zc DLERLI Eau DLobLi+r2 é KECURD LelaTh ToUOSO9IL 

ouuo2zE DLEKYL ewU  pLSKLire 1 KEY LENGTH Touusiao 

Ouuo2F OLSKLL «= guuU pL SKYi+] 2 REY LOCATIONS ToGUb110 

o0udg31 vLSDS! EWU VLSKLI+Z 1 DATA SEI itwUICATORS ToUUSIT20 

OuLU32 DL&SAIL EWU VLSDSI+] 4 SECUNDAKRY ALLOCATION TyuGsi30 

Ou0036 DLSLRI EWU DLSSAl+4 5 LAST KECURD PUNTER TpUOS140 — 

* 2 SPAKE Touusiso 

00U03D DLSXT1I EWU DLSLKIi+7 L EXTENT TYPE InD~ 157 EXTENT THUUdSIT6O 

OU0O3E OL@XxS] EWU DLoaTtTle) Lb LATENT Stuy NUMBER TvOOS170 

OvO03F OLSXLI Eu vLsxslel 4 EXTENT LUwtk Lint ToVOQUS1 80 

Og0043 OLOXUL Eau DLaxL1+4 4 EATEWT UPPER LIglT TbUO5190 

* lu 2ND EXTENT Toousz20u 

* lu 3Ru eXfenT Ty005210 

Ou00SB DLECP] EWU Qhaxul+24 S CUNTIWNUATL UN POINTER =CCHHR TOOO5220 

* Touos5230 

* DIRECT ACCESS FURMAT 2 LAREL Touds24u 

¥ de » * ToouUs250 
rs ouguug DLSIV2 ENMU i 1 KEY ENDENTIFIER = x*02t TO00S260 
all oyunu DLEM2Zz2 EGU LLblu2+) 7 ADUK OF éyD Lvl MASTER INDEX Toous270 
* oundus ULSLZ2 EGU DLSN22+7 5 ADOK OF LAST Z2Ny LVL MSTR ID, Tpuus280 
{ * ToVvU5S29u 
Goouup ODLSM32 Eau DLOL2Z+5 7 ADUR OF 3RD LVL MASTER INDEX TouuS30U 

: oou014 DL3L32 EWU DLYHIZ+7 3 ADDR OF LAST 3RuU LVL MSTR 10x TOUUS31O 
* ly SPAKE TVOU5320 

* Tpuus330 

“oguec DLOFI2 EGU DLdOLIS+24 1 FORMAT LOENTIF ICR TO005340 

Ouuee2n DLSILZ EWU pLatlZ2+4 1 FORMAT UF INDeX LEVELS © TDO0US350 

QuUO2ZE DLoHl2 Ew vLSIL2r] 1 oWIGH LEVEL INVEX*DEV INU TOU05S360 

OuGU2F OLSRC2 EQU ULSHL2+] 3 FIRST DATA RECOKO IN CYLINDER TO0O0S370 

000032 DLSLC2 EQU HLERCL+3 2 ADDR UF LAST DATA TRKS IN CYL TbDUUS38O 

000034 LVLSTOZ Eau pLOLCZ+2 1 NUMBER OF TKKS FOR CYL OVFLO TOUUS39G0 

UGUO3S DLSHR2 Eau pletuet} 1 #1 KCKD # UN HleLVL ENDX TRK Tou05400 

OudU3s OLSHP2 EAU vLSHtZ+] 1 Hl KCRD # UN PRIME DATA TRKS TyoGus410 

000037 OLSHO2 EWU vLonPet) t HI POSS KCRD # UN OVFLO DTRKS TDUOS420 

000038 DL4LR2 Ew plonudct] 1 RCKD &# OF LAST p*KCRO/SH@TRK T0005430 

* 2 SPAKE TOOUS44O 

OuUOb368 DLSTO2 EWU DLSLR2+3 2 TAG DELET{UN COUNT Tou0S450 

UvUU3p DLONF 2 Eau yl aivet+2 3 NOWM1ST GyFLO PREFERENCE CONT ToDGUS460 

ounu4o DLSHB2 Ewu QLONF 2+3 2 WUMNBERK BYES FOR HI@*LVL= bx TOUUS4H74 

* TOU0S480. 

OuydU042 DLSHT2 EWU ploABber2 1 NUMBER TRKS FOR AHI@LVL©10X ToOUOS490 

* Tov0SS00 

oou043 DLSPR2 EQu vlLont2+y, 4 PRINE RECORD COUNT -Tpa0s510 

000047 OLGSI2 ENU OLSPR2+4 1 STATUS TNUTCATON TOUUSSZU 

ouug4s DLSCI2 EwJ olosi2+) 7 ADUW OF CYLINDER INDEX T0005530 

OUNG4F OLSLM2 EMU DLscl2+7 7 ADDR GF LO@LVL MSTR IDX TOUOSS4HO 

uudose DLSHN2 eu DLSLN2+7 7 ADDR GF HIeLVL mMSTK IND, TOoUGS5S0 

audgosp DLSLP2Z EU PLOoHNZr7 8 LAST PRIME OF RCKO ADDR TDo0US560 

auvu06s DLSLT2 £au DLSLP2+B S LAST TRK iDX WIRY ADDR ToGg05570 

UUUUGA DLSLE2 EaQU oLsLr2+5 S LAST CYL ILA WTY ADDR ToudSsS8uU 

OGgQUéF DLSMI2 EQU OLSLi2tes 5S LAST MASTER INDEX ENTRY ADDR ToG75590 

. Toue5s600 

- * Toausélu 
af ouod74 F DLSLI2 EQu oLSMl2+s 8 LAST IND*ENT OVLZ RCRD ADDR TouUSé620 
“Ss uugoo7¢ OLSBR2 EQU OLSLi2ty 2 BYTES REMMING OW OVFLO TRK ToOGS43u 
OUUU7E OLS1O2 EWU NLSERL+2 2 NUMBER LWUP*ENT OVFEFLO TRKS TOUGSS4O 

Ondusa DLSOR2 “EWU Nbesia2z+2 2 OVFLO RCRD COUNT TyvOU5650 

vundB2 DLSCU2 EaU OLSOR2+2 2 CYL UVFLO AREA COUNT TD0056460 

e Tou0S670 

* 3 SPARE TO0US680 
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SECTION: 





5 PNTR TO FuRMAT 3 LBL 


KEY IDENTIFIER © xX*U3* 
EXTENT TYPE INDICATOR 
EXTENT SEQ NUMBER 
EXTENT LOWER LIMIT 

4 EXTENT UPPER LIMIT 

lu EXTENT 2 

10 EXTENT 3 

1G EXIENT 4 

1 FORMAT IDENTIFIER = K°039 
90 EXTENTS 5 THROUGH 13 
5 PNTR TO FORMAT 3 LABEL 


fee st 


1 FORMAT IbDENTIFILR = C4? 
LAST ACTIVE FORMAT 1 


wo 


AVAILABLE FILE LABEL RCROS 
HIGHEST ALT TRK 
NUMBER OF ALT TRKS 
VTOC INVICATORS 
NUMBER OF EXTENTS 
RESERVED 

DEVICE SIZE 

TRACK LENGTH 
RECURD UVERHEAD 
FLAG 

TOLERANCE 
LABELS/TRACK 
BLOCK/TRACK 

29 RESERVED 

tu vTuc EXTENT 

25 RESERVED 


mem Ne WN SNH — eH EN 


KEY IDENTIFICATION 

RELATIVE TRA ADOR 

NUMBER OF CYL In EXTENT 
NUMBER UF TRKS LN CATENT 
AVAILABLE EXTENT 

3u SEX MOKe AVAILABLE EATENTS 
i FORMAT ID 

9U FIFTEEN AVAILABLE EXTENTS 
S PNTRK TO ANUTHER FMT S&S LoL 


TeNN £ 


REGISTER 
REGISTER 
REGISTER 
REGISTER 
Re GISTER 
REGISTER 
REGISTER 
REGISTER 
REGISTER JU 
REGISTER Ll 
RevISTer 12 


werner fun 


PROCESSING TIME CONSTALT 
TRANSIENT TIME CoNSTANT 


BLAWK FOR T-TYPE 4S6S WITH WO USER ERROKS 


ERROR 
EKRUR 
ERROR 
ERROR 
ERRUR 
ERROR 


DLOcP2 EWU peLscu2z+ys 
* 

= 

* DIRECT ACCESS FurmMAl 3 LAQEL 
* 

DL&ID3 Eqwu Do 

DLSxT3 EQU LDLSIO3+4 
DLOSN3 Eau DLSXT3+)] 
DLSXL3 EWU OLSSN3+1 
DLSXU3 cQU DLSAL3+4 
* 

* 

* 

OLSFI3 EQuU OLSXU3434 
DLSXS3 eau DLSFI3+) 
DLSCP3 EQU pL SxS3+*90 
* 

© DIRECT ACCESS FURMAT 4 LABEL 
* 

OLSIDA EGU 0 

DLSLF4 EQU DOL SsIdD4*1 
» 

DLSAFY EWU DLSLF4+5 
DLSHA4 EQU OLSAF 442 
DLSAT4 EWU DLSHA4Y+4 
OLSVI4 EQU DLSATH+2 
DLSXC4 EU QLovide. 
* 

OLS0S4 EMU DLSXC4+3 
DLSTL4 EU DLsasdey 
DLSROY EQU DLSTL4+2 
OLSFG4 EAU pDLaRudeg 
‘DLSTO4 EQU QLSFaded 
DLSLT4 EQU DLeTU4+2 
DLSBT4 EQU DLSLT4+} 
* 

DLSVX4 EWU DLSBT4+30 
* 

* 

* 

* DIRECT ACCESS FuRMAT 5S LA3EL 
» 

DLSIDS ENU u 

DLSKTS EQU vlLatbDst4 
DLSACS £uU vLaxts+2 
DLSXE5 EQU DLEXCS+2 
* 

* 

OLSFIdb EWU DLBSAES+36 
PLSXSS EQU olor ise) 
DLSCPS EMU pL sa55+*90 
e 

* 

* 

* 

* 

* DATA MANAGENENT REGISTER PaUATES 
* . 
02% EQu R2x 

035 eau R3s 

04% EWU R45 

053 EQuU RSs 

06% Ewu ROS 

07s Eau R74 

DBS Eau ROS 

09% EQu RIs 

DAS Eau RAS 

Des EU RBS 

bcs EWU KCS 

* 

* DATA HANAGENENT ERROR EQUATES 
DISEFF Eau cfit 
DISEFE Eau cry 
DISEFD Eau cts 
DISEQU EQU Cre 
DISEOL fay cfu? 
bIsEdz ESU c*r 
DISEO3 E@u cts? 
DISEUS EWU cf 
DISEO6 EQu ctot 
O1sE07 EQU ctst 


OPENING AN ALKEADY GPENED FILE 
CLOSING AW ALREADY CLUSED FILE 
CANNOT READ FILE COnwTROL BLUCK 
BLOCK SiZt SPECIFICATION 
REGISTER SPECIFICATIUN 

MISSING HUDULE 





TOUUSEIO 
To0us700 
TOUUSTIO 
Tuu0s720 
ToU0S730 
TOOGS74O 
Tou05750 
TDUUS760 
Tvudas770 
ToUUS7B8U 
TuGUs790 
Tyvo0Sssou 
Touusalo 
Tougss20 
ToG0Ss34u 
TOOU5840 
Tpooss8so 
Tp005860 
TOO00S870 


- Tp0005680 


Touusayo 
Too05900 
TouoSsytyU 
TOUUSI20 
ToGUSI30 
Toous#4o 
THO0S95U 
TvO0S960 
TOUOS97O 
TOULUSIBO 
TOUNSI9DO 
Tpo0e000 
Touveulo 
Touuéu2o 
TDYO6O30 
THUU6U4O 
TDUV63S0 
Tv006060 
ToU06070 
ToO0608uU 
THUGEOFU 
TOOUSIOO 
ToVveLIO 
TOGUGEIL20 
TDUU6130 
TouUUe1 40 
TOOU6ISU 
Tp006160 
THQU6170 
TOUUGIBYU 
TpU06190 
Touve200 
TDVO06210 
Touve22u 
THu06230 
Touue240 
ToO06250 
TOUV62Z60 
Touv06270 
THUG62Z80 
TvGUE290 
TO0006300 
TvGG63I0 
THUdeI2uU 
TvuGU6330 
THLO634O 
Tou06350 
Tou06 360 
TDuUU6370 
TOUU638U 
TOUUE39U- 
fou06400 
Touce4¢i0 
ToOUeEd2ZU 
Touvue42s 
TDOU6430 
TvVUb644O 
TOUU6450 
Toule4sU 
TouUue4y7uU 
TouUue4sO 
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oovuFa 
aouor9 
ouogc! 
ouudc2 
oub0Cc3 
ouoocy 
oooucs 
Ou00Cé 
0000C7 
oogocs 
ooo0c9 
ouu0oD) 
Ou0nd2 
ou00Dd3 
ooooDy 
guvoos 
Oo00D6 
000007 
Ou00bD8 
OoO00D9 
COOUE2 
DOOGE3 
OOOOE4 
OUODES 
OQUD0ES 
O000E7 
OO00ES 
OUD0E9? 
OuUD04A 
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DISEQ? 
DISELL 
OISE13 
DISEls 
DISE16 
DISEl7 
OISEI? 
OIsE2c 
DISE2Z1 
DISE23 
DISE25 
DISE27 
DISE29 
DISE31 
DISE33 
DISE3S 
DISE37 
DISE39 
DISE4) 
DISE43 
DISE4S 
DISE47 
DISSES? 
DISES1 
DISE53 
OLSESS 
OISES7 
DISES9 
DISE61 
DISE63 


Eau 
EQu 
EWU 
Eau 
EQu 
EU 
EWU 
EQU 
EQuU 
EWU 
EBay 
EU 


Eau 
eau 
EQU 
EQu 
Ewu 


c*7s 
cts 
cry? 
ctat 
c'e? 
c'ce 
ctor 
Cte? 
c're 
CYG? 
cfr? 
cre 
cfu 
c'K* 
ctu 
cent 
ctne 
cot 
c*re 
ctw? 
c'rR? 
c*’s?* 
cer 
ctut 
ctve 
ctw? 
cext 
c*y? 
cra? 
c'ae 


ERRUR = 
ERROR = 
EXRUR = 
ERROR ~ 
ERRUR =< 
ERROR = 
ERROR = 
ERROR = 
ERROR = 
ERRUR = 
ERROR = 
ERROR - 
ERROR = 
ERROR = 
ERRUR = 
ERROR = 
ERROR = 
ERROR = 
EXROR = 
ERRUR = 
EKROR = 
ERRUR = 
ERROR = 
ERROR = 
ERROR = 
ERRUR = 
ERROR = 
ERROR = 
WARNING 
WARNING 
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EXTENT TASLE FULL 

NU PUB ALLOCATED 

VOL 

FORMATL OR HuRI 

TAPE STANDARD LABEL 

FORMAT2 On FORMATS 

FURMATSY 

USER HEADER Ok TRAILER LABEL 
NISSING FILE Ib IN FCB 

1/0 

ACCESSING UNOPENED FILE 

VSNLB 

JOB CONTROL STREAM INCONSISTENCY 
SYSTEM STANDARD LABEL BLOCK 

USER LABEL BLOCK 

UNEXPIRED EXPIRATION DATE 
STANDARD LABEL FIELD INCORRECT 
1/0 LIMITS CHECK FAILURE 

INVaLID IMPERATIVE MACRO 

WAITF NoT ISSutv 

TRANSTEWT OR COMMON CODE INDEX 
CHAIN AREA OVERFLOW 

TIME LIMIT REACHED 

KEYLENGTH INCORRECT 

BLOCK LENGTH INCORRECT(FIXED/VAR) 
CHKPT NUMBEKS DO NOT MATCH 

BLOCK NUMGER UR DATA BLOCK COUNT 
INVALIO/INCOWSISTENT DVG ASGNMENT 
~ RESTOENT CI CanT pE SPTb 

- MULTI-BLOCK 1/0 CaNnT BE SPTD 


Tpud6490 
Touu6sou 
TuU06S10 
TouGes20 
Tp006530 
Tp006540 
Tpu06550 
TDOU6S60 
70006570 
Tov06580 
Tv006590 
Toouesou 
TovUsSlu 
ToU06620 
TDUU6630 
TDUU6640 
ToUU6650 
Tp0U6660 
T00U6670 
ToUUes80 
Tpu06690 
10006700 
To0006710 
T0UU6726 
70006730 
T0006740 
Tp006750 
Tpu06760 
19006770 
Tpv006780 
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